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SUBJECT: Instruction Reports K-80-6, K-80-7, and K-81-3: The Basic User's
Guide, User's Reference Manual, and Validation Repo:t for a Com-
puter Program for Design and Analysis of Inverted-T Retaining Walls
and Floodwalls (TWDA)

i r g LAY

All Corps Elements with Civil Works Responsibilities

1. The subject reports document a computer program for analyzing and
designing reinforced concrete retaining walls and floodwalls. This computer
' program was developed according to specifications provided by the members of
1 the Computer-Aided Structural Fagineering (CASE) Task Group for T-Walls. As
f? is the goal with all CASE tasks, the intent is to make an organized, cost-
effective computer solution available to the Corps' designers for use when
the need arises.

2, Engineers will be readily able to tell by the description of the program
and by the examples given in the reports of the applicability toward their

3 needs. Detailed documentation of the program may be obtained from the
: Engineering Computer Programs Library (ECPL) of the U. S. Army Engineer

e Waterways Experiment Station (WES), Vicksburg, Miss.

3. We strongly encourage the use of this program where applicable throughout
the Corps.
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as shown to be needed. Data lists may be entered interactively or in
a data file.

b. Design for minimum cost including excavation, backfill, slab concrete,
and stem concrete, with inputted unit costs. Default i{s to design for
minimum concrete volume.

c. Multiple soils strata may be used as existing and/or backfill earth.
Either Coulomb's equation or trial wedges may be used to get active
earth pressures.

d. Multiple slopes may be used to model existing and/or finished grade
surfaces.

e. Time-sharing printou* is limited to the minimum needed by the user to
make his design decisions. A full analysis report is available in an
optional output file that may be listed on any terminal.

f. The program is structured to permit easy updating as criteria change.

B- Up to 10 load cases may be used. The user does not need to reeenter
any data by hand into subsequent runs.

h. The 1977 edition of ACI code 318 is used. Default procedures conform
to the Corps of Engineers' Engineer Manuals in effect in 1980. The
user may, however, direct the program to change many of the standard
procedures as needed.

1. Earthquakes may be considered using an acceleration factor that is
applied to the static load.

1. Input data and output results may be displayed on a Tektronix 4014
terminal.
'5. Multiple surcharges may be included in the data.

The program is divided into three major sections: the executive command
phase, the stability group of modules, and the structural group of modules:

(a} The executive command phase is where the program starts executing and
where is returns to after running the computational modules. Commands
and data are entered in this phase of the program,

(g;l The stability group of computational modules computes active earth
pressures and determines overturning and sliding stability, 4/

(gl} The structural group of computational modules performs a stress analy-
sis of the wall or designs for minimum slab thicknesses.

The philosophy of TWDA is to (a) ensure miu!mum-cost adequate design based
on current codes and criteria, independent of the user's experience, and to (b)
promote the use of personal judgment and imagination through man-machine
interaction.. R

Unclassified

SECURITY CLASSIFICATION OF THIS P AGE(When Data Entered)

IS P




PREFACE

This report presents a validation of TWDA, a computer program for
design and analysis of inverted-T retaining walls and floodwalls, by
comparing computer program computations with hand calculations for a
represe:.tative set of test problems. TWDA is a product of the Computer-
Aided Structural Engineering (CASE) Project of the Office, Chief of
Engineers, U. S. Army (OCE), and of the Computer-Aided Structural Design
(CASD) Project of the U. S. Army Engineer Division, Lower Mississippi
Valley (LMVD).

Mr. William A. Price, Chief, Computer—Aided Design Group (CADG),
Automatic Data Processing (ADP) Center, U. S. Army Engineer Waterways
Experiment Station (WES), provided the overall design of the program and
led the program development team. The program was written by Mr. Price
and Messrs. Robert L. Hall, H. Wayne Jones, Reed L. Mosher, and Michael
E. George, all of the CADG. This report was written by Messrs. Price,
Hall, and Mosher and Clifton C. Hamby, Vicksburg District, and Raymond
Veselka, Galveston District. The work was managed and coordinated by
Dr. N. Radhakrishnan, Special Technical Assistant, ADP Center, assisted
by Mr. Paul K. Senter, CADG. Mr, Donald L. Neumann was Chief of the
ADP Center. Mr. Donald R. Dressler was the point of contact in OCE.

The program was written according to specifications provided by
the members of the CASE Task Group on T-Walls and of LMVD'é CASD

Committee and by other Corps personnel:

CASE Task Group on T-Walls

Victor M. Agostinelli, LMVD (Chairman)

Terry C. Cox, LMVD

Alvis Eikstrems, North Atlantic Division

Stacey Anastos, North Atlantic Division

Joseph V. Milliorn, formerly with the New Orleans District
Raymond Veselka, Galveston District

LMVD's CASD Committee

Victor M. Agostinelli, LMVD (Chairman)
Arvis R. Dennis, Vicksburg District
Clifton C. Hamby, Vicksburg District
Sefton B. Lucas, Memphis District
Joseph Barber, Memphis District

1
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LMVD's CASD Committee (Continued)

James G. Bigham, New Orleans District

Joseph V. Milliorn, formerly with the New Orleans District
James J. Smith, St. Louis District

Thomas J. Mudd, St. Louis District

James Cronin, St. Louis District

Carlton Smith, St. Louis District

OCE (DAEN-CWE~DS) Personnel

Keith 0. O'Donnell, former Chief, Structural Engineering Section
(retired)

Donald R. Dressler

Lucian G. Guthrie

Other Corps Personnel

Carl E. Pace, Structures Laboratory, WES

William A. Price, ADP Center, WES

James D. Wall, South Atlantic Division

The hand calculations were performed by Messrs. Hamby, Price, and
Veselka. The following WES personnel contributed to the coding of the
program: Messrs. Price, Hall, Jones, Mosher, and George of the CADG and
Messrs. Edward F. O'Neil III and Roy E. Campbell of the Structures Lab-
oratory. Dr. William P. Dawkins, Oklahoma State University, and Dr.
Michael W. O'Neill, University of Houston, contributed routines under
contract to WES.

A basic user's guide and a user's reference manual will also be
published by WES on TWDA. Documentation of the program specifications
is available from LMVD.

Directors of WES during the development of this program were COL
J. L. Cannon, CE, and COL N. P. Conover, CE. Technical Director was

Mr. F. R. Brown.
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CONVERSICw FACTORS, INCH~POUND TO METRIC (SI)
UNITS OF MEASUREMENT

Inch-pound units of measurement used in this report can be converted to

metric (SI) units as follows:

Multiply By To Obtain

cubic yards 0.7645549  cubic metres

feet 0.3048 metres
] inches 2.54 centimetres

pounds (force) 4,448222 newtons %
: pound (force)-feet 1.355818 newton-metres é
F pounds (force) per foot 14.5939 newtons per metre i
3 pounds (force) per square foot 47.88026 pascals
E pounds (furce) per square inch 6.894757 kilopascals 3
i pounds (mass) per cubic foot 16.01846 kilograms per cubic metre

square inches 6.4516 square centimetres




VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN
AND ANALYSIS OF INVERTED-T RETAINING
WALLS AND FLOODWALLS (TWDA)

CHAPTER 1: INTRODUCTION

1-1 PURPOSE OF REPORT. The purpose of this report is to verify the

accuracy of the computations performed by computer program TWDA
(Program No. 713-F3-R0~027).

1-2 SOURCES OF EXAMPLES. The examples presented herein are from

three sources:

Examples 1 and 3 from the Basic User's Guide.*

Examples A and C from the User's Reference Manual.**

A series of hypothetical problems.

PRESENTATION

Each example is presented in the following manner:

a.
b.
c.
d.
e.
f.

Description of objectives of example.
Preparation of data for program.
Time-sharing terminal input/output.
Report file from high-speed printer.
Hand calculations.

Comparisons and commentary.

1-3-2 The first example is presented in more detail than the others to

demonstrate the basic analyses and their methods of presentation.
The rest of the examples are shown in only enough detail to demonstrate
the particular additional feature(s) being tested in each example.

* Price, W. A. et al. 1980. "Basic User's Guide: Computer Program
for Design and Analysis of Inverted-T Retaining Walls and Floodwalls
(TWDA)," 1Instruction Report K-80-6, U. S. Army Engineer Waterways
Experiment Station, Vicksburg, Miss.

kk

1980. '"User's Reference Manual: Computer Program for

Design and Analysis of Inverted-T Retaining Walls and Floodwalls
(TWDA)," Instruction Report K-80-7, U. S. Army Engineer Waterways
Experiment Station, Vicksburg, Miss.

1-1




CHAPTER 2: PROBLEM V1

2-1 DESCRIPTION OF PROBLEM. This problem is the same as example 1 in
the Basic User's Guide; i.e., an analysis of a basic retaining

wall with a sloping backfill and no water:
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92-1-1 Load case 1 includes a homogeneous, cohesionless backfill over a
cohesive subgrade in the consolidated, drained condition.

2-1-2 Load case 2 is like load case 1, plus direct loads are applied to
the concrete stem and heel.

2-2 DATA PREPARATION. Chapter and paragraph references are to the
Basic User's Guide:
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DATA FILE:

oLI:T EXVIDAT

10040
1010
1ogo
10z
1030

INIT

<

00N

S0Ln

4010

4024
SO30
$040

SN0n

Sota

S0

FORTE

5.

100,00

100 3.0 0,0 3u0a,0 4e00, 0 20na
[ 0,0 fen.u [

E [ T

1 C C
LA 1.0 0.0

12,0
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2-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

3 *FORTRAN !
% *PUN WEILIE- THDA.F

FROGFAM TWDR -~- T13-F
T-WALL DEZIEM- ANALYE
FEL 1.0 R 30
PEZFOMD WITH + FOF AMY HELFPY

ENMTEF UPDRTE FILE MAME 7 CHAF MAXD
FERVIURD

FOF PEFOPT FILE.

ENTEF NAME TO BE IVZED ON FPEFPORT FILE IDENT CARD. 12 CHRAF. MR,
FWMOALPPICE

ENTER YOUF MACON ACCOUNT MUMEER

Bl ]

; ENTEFR MNAME DF COMMRAND-DATR FILE DF
‘ EMTER A CARFIAGE RETURPN IF COMMANDE APE TO RE ENTEPED IMNTEFPACTIVEL"

TEVNIDAT
PROCESZING DRTA FILE...

NOT ENOUGH VALLES ENTERED IN DRTA LIZT - ZCWH
TRAILING VALUES ZET 7O -C-

# UPDATE FILE PESET
= DATA FILE PROCEZSIMG DONE
3 PETURN TD INTEPRITIVE INPUT

L OMMAND
TFUN FRA

THE PESULTRANT PATIO 0.4129. FOF LOAD CRZIE 1

THE FEZULTRANT PATIO

N, 3314+ FOP LOAD CRIE <&

FINAL FR.TOF OF JAFETY ASRINIT TLIDINMG = 1.0V« FOF LORD CRTE 1
Ev IwERF FRICTION METHOD
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Fltme FROIOF DF TAFETY RGRINIT JLIDIMG = u.=4e FOF LOAD CHIE

Ev THEAR FRICTION METHOD
TOTAL COMNCRETE VOLUME = 23.E% L FY LFss FOP LDADL CHIE 1
% TOTAL CONMCFETE “YOLUME = 23038 LU FT LF+« FOF LOAD CRTE &
? ENTER 1| TO ZEE PLOTI DOF THE DRTH AND ANALYIEL
'MAKE HRRD COPY BEFOFE CHPRIRGE FETURN:
{ OFr 0 TO OMIT THE FLOTZ
“n
# UFDRTE FILE PEZET
S L OMMAND-DRTA FHATE ENTERED
o OMMAND
TR WA
3 ¢ RFEGIN MODULE WA
ENMTER 1 TO ZEE A THRBLE OF > AMND v COFNEF CODPDINRTES
OF © TO COMTINLE WITHOUT ZEEIMNG THE THELE
‘1
CODFDIMATEL OF COFRNER: DOF WALL CFDZZ-IECTION
S=COOFRDIMATES AFE + TOWARD HEEL FROM ERIIC L0OFEIMS FOINT o EuF -
. T-COORDIMATES APE ELEVATIONI
FT. b R DECRIFTION DF PDINY
. 1 i, ETLSO00 ERZIC WOREIMS FOIMT = TDE-IIDE DOF TTEM T(°
v & EOTTOM OF TOE-ZILE FRCE OF TEM AT 7 -

BETWEEN TI1 AHD TIce O TOF FACE DF 10t

: 4 TOF OF TOEHT = AT OUTEF END OF Twe
S TDE ENMD OF ERZE = AT ETEL
10 HEEL END OF EARZE
11 TOF OF HEELTZ = TOF OF DUYEF ENMD OF WtRL
1 v, nann BEOTTOM OF HEEL--IDE FRLE OF
13 1,000 ETLS000 EOTTOM OF HEEL-:IDE TOF FANEL OF -TEM
14 1.000n0 TLEann YOF OF HWEEL-_ITE FRCE OF _TEM
< = S T LS00 EOTTOM QF CLTOFF Wl L UTER FVE
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TQ GET DEFAULT VALUE FOR "IFEM"» ANSUWER NEXT QUESTION WITH A CARRIAGE RETURN:

#us JFEM IS NOT DEFIMNEDs SO 'OU MUST
ENTER 0 TO USE LDAD CRSES RAS-IS

Or 1 TO ALSO USE EM ALTERNATE SPECIAL LOADINGS ]

(A CARRIAGE RETURM WILL INSERT THIS DEFRULT 1

YALUE OF 1>

Oor ? FOR MORE INFORMATION
or C TO CONTINUE DATA CHECK WITHOUT COMPUTATIONS
ar + TO ABAORY TrHE MODULE

0

o

BEGIN STRESS ANALYSIS

o
EHER HI

ENTER T TO GET THE ANRLYSIS RESULTS AT YOUR TERMINAL
Or R TO PUT THEM IN THE REPORT FILE
OR E TO PUT THEM BOTH PLACES

’B

ENTER THE LOAD CASE NUMBER YDU WANT AMALYZED
OR A 2ERD FOR ALL LOAD CASES IN DATA LIST “CASE"
DR  TO STOP THE MODULE

70

-»
o8

BEGIN ISTEM STRESS ANALYSIS

e
&

ZELECT TYPE €C» S» OR F ANALYSIS FOR STEM <OR ?» Ns Ry OR o)

ANRLYSIS TYPE SELECTIOM:

ENTER C FOR ANALYSIS AY CRITICAL SECTIONS
OR 3 FOR ANARLYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS ,
R 7 7O ZEE A LIST OF CRITICAL SECTIONS
Dk H TO 60 ON TO THE TOE
Or R TO RESTART MODULE WA TO TRKE ANOTHER LODK AT SOMETHING
OF « TO STOP THE MODULE
ZHERR  MOMENT CRITICAL SECTIDN LOCATIONS
bt X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 13

X AT THE BHRSE i
' # ALTERNATE LACATIONS:

! IF THERE IS A TOE» THEN R DISTANCE p RBOVE THE RASE ]
: IF NO TOE, THEN AT THE TOP OF THE BRSE :
k4 IMMEDIATELY BELOW CONCENTRRATED FORCES PH1 AND PMe

ZELECTY TYPE C» S» OR F ANALYSIS FOR STEM <OR ?s Ns Ry OR e):

7y,




CHERR AT A DISTANCE » RBOVE THE BRSE--

-==~ IHERR ANALYSIS AT ELEVATIDN 75.17 (+ ¥V FROM TOP PUSHED TOWARD TOE> ---
LORD NS N (COMP + M UNIT SHERR ALLOVABLE ACI31R-77
CHIE LB - SLICE LB - SLICE UB-FT/SLICE STRESS PSI UNIT STRESS PROVIZION
1 3643.6 cera.d 14726, 20.¢e67 60,641 B.7.4.9%
< 4843. 6 2eve.s 2e926. a6. 942 60.641 B.7.4.%

MOMENY AT THE BRSE--

FLEXURE ANRLYSIS AT ELEVATION 74.00 <+ M = TENSION RT HEEL>

LOARD N (COMP=+)> M FC FsS

CH:E LB - SLICE LB-FT-SLICE PS1 PSI
1 2531. 19227, v68. 18762.
& 2531. a88e7. 1125, 29000,

IHERR IMMEDIRTELY BELOW PH1--

-== THERR ANARLYSIS AT ELEVYATION 82.00 <+ ¥V FROM TOP PUSHED TOWARD TOE» ---
LORD 34 N COMP +> M UNIT SHERR ALLOWARBLE ACI318-77
CRIE LB -~ SLICE LB -~ SLICE LEB-FT-SLICE =TRESS PSI UNIT STRESS PROVISION

-

= 1507.0 ane, 05 2939.2 10.514 60.439 B.7.4.5

IHERR IMMEDIRTELY BELOW PH2--

~-~ THERR ANALYIIS AT ELEVATION 78.00 <+ ¥ FROM TOP PUSHED TOWARD TDE> ---
LORD v N CCOMP +> M UNIT SHEAR ALLOWABLE ACI218-77
CRIE LR ~ SLICE LB - 3LICE LB-FT-SLICE STRESS FSI  UNIT STRESS PROVIZION

& 3305.4 1675.7 11566, 20. 073 60.561 B.7.4.5
ZTEM ANARLYSIS COMPLETE TO BRSE

ZELECT TYPE C» =+« OR F ANALYSIS FOR STEM (OF ?s Ns Ry OR o):

EESIN ANALYSIS AT SELECTED SECTIONS
TOP DF STEM IS AT ELEV. 87.500s EDTTOM AT 74.000

ENTER THE ELEVATION TO BE ANALYZED
Or D TQ RETURN TO THE ANALYSIS TYPE SELECTION
OP N P« OR o FROM TYPE SELECTION

P74

THEAR AND MOMENY AT ELEVATIDON 74,00

e e kA o it e




--= THERAR ANRLYIIST AT ELEVATION 74.00 (¢ V FROM TOP PUSHED TOWRRD TOF> ---
LORD v N COMP +> M UNIT SHERP ALLOWABLE ACI318-277
CRTYE LB - SLICE LB ~ SLICE LB-FT/SLICE STRESS PSI UNIT STRECS PROVISION

1 4220.4 2531.3 19g27. 22.690 60.673  B.7.4.5
2 5420.3 2531.3 28827. 29.141 60.673  B.7.4.5
FLEXURE ANALYSIS AT ELEVATION 74,00 <+ M = TENSION AT HEEL)
LORD N (COMP=+) M FC Fs
CRIE LB - SLICE LB-FT/SLICE PSI PSI
1 2531, 19227. 768. 18762.
2 2531, 2eae7.  1125. Pannn,

ENTER THE ELEVATION TO BE ANALYZED
OF D TO RETURN TO THE ANALYSIS TYPE SELECTIDN
OF N« Fs DR e FRDM TYPE SELECTION

1

SELECT TYPE C» S» OR F ANALYSIS FOR STEM <OR ?s Ns Ry DR ®>:
N

BEGIN TOE STRESS ANALYSIS

s e o
AR

ZELECT TYPE C» S» DR F ANALYSIS FOR TOE <OR ?s Ny Ry OR o)
7

ANALYSIS TYPE SELECTIONS

ENTER C FOR ANALYSIS AT CRITICAL SECTIONS

OrR 5 FOR ANALYSIS AT SELECTED LODWTIONS

OR F FOR ANALYSIS AT 1-FODT INTERWALS

Or ¥ TO SEE A LIST OF CRITICAL SECTIONS

OF N TO 6O ON TO THE KEY

OR P TO RESTART MODULE WA TO TRAKE ANOTHER LOOK AT SOMETHING
OR & TO STOP THE MODULE

2-15
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SHEAR  MOMENT CRITICAL SECTIDN LOCATIONS

X X BETUEEN PANELS 1 (BY STEM> AND 2 <OUTER)
X AT A DISTANCE » FROM THE STEM

X AT THE STEM (POINT 2

b4 IMMEDIATELY TOWARD STEM FROM FORCE PVB

ZELECT TYPE C» S»" DR F ANALYSIS FOR TOE <OR 7y MN» Ry OR o)
2

THERR AT A DISTANCE » FROM THE STEM--
--=> ANALYSIS WITHIN {-FOOT OF END OF TODE IS MEANINGLESS <---

MOMENT AT THE STEM (POINT 2)--

FLEXURE ANRLYSIS AT X = -0.001 ¢ 1.999 FROM END OF TOE> ¢+ M = TENSION IN TOP>

LOAD N COMP=+) M FC FS

CRAZE LB - SLICE LB-FT/SLICE PSI PS1
1 8. -4344. 180. 4959.
2 837, -4839, 217. 4931.

TODE ANALYSIS COMPLETE TO STEM

ZELECT TYPE C» S» OR F ANALYSIS FOR TOE <OR 7y N» Ry OR o)

BEGIN ANALYSIS AT SELECTED SECTIONS
END OF TOE IS AT X = -2.000s STEM FACE AT 0.
POINT BETWEEN TOP SLOPE PANELS IS AT 0.

EMTER THE X~COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TD THE ANALYSIS TYPE SELECTIONM
VOMIT SIGN OF X
OR Ns R» OR & FROM TYPE SELECTION
70,001

THERR AND MDMENT AT X = -0.001

~=- SHEAR ANALYSIS AT X = -06.001 ¢ 1.999 FROM END OF TOE> <+ V = END DOWN> --—-
LORD v N <(COMP +> M UNIT SHERR ALLOWABLE RCI31&-77
CAZE LB ~ 3LICE LB - SLICE LB-FT/SLICE STRESS PS1 UNIT STRESS PROVISION

1 -4245.1 8.0187 -4344.2 e4.39? 60.251 B.7.4.5
2 -4926.7 837.47 -4858.6 28.314 60.390 B.7.4.5
FLEXURE ANARLYSIS AT X = -0.001 ¢ 1.999 FROM END OF TOE) <+ M = TENSION IN TOP

LORD N (COMP=+) M FC FS

CAIE LB - SLICE LB-FT/SLICE PS1 PSI
1 8. -4344, 188. 4959,
e 837. -4859. 217. 4931.
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ENTER THE X-COORDINARTE <«DIST FROM BRSIC WORK POINT
OR D TO RETURN TO THE ANALYSIS TYPE SELECTIDNM
«OMIT SIGN OF X>
OR M R> OR o FROM TYPE SELECTION
N

@ BEGIN MEEL STRESS ANALYSIS
o

SELECT TYPE C» S» DR F ANALYSIS FOR HEEL (OR 7?9y Ny Ry OR o>3

ANALYSIS TYPE SELECTION:
: ENTER C FOR ANALYSIS AT CRITICAL SECTIDNS
i OR 5 FOR ANALYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS
OR 7 TO SEE A LIST OF CRITICAL SECTIONS *
) ge N T 60 ON TO THE END
OR R TO RESTART MODULE WA TO TAKE ANDTHER LOOK AT SOMETHING
OR e TO STOP THE MODULE
SHERR MOMENT CRITICAL SECTIDN LOCATIONS
% X RT THE STEM (PDINT 12
X x AT KEY FACE TOWARD THE STEM (POINT &>
C(IF KEY UNDER HEEL AND OVER 0.1 Fr.)

ZELECTY TYPE C» S» OR F ANALYSIS FOR HEEL (OR 7 N» Ry DR o)1
C

ZHEAR AND MOMENT AT THE STEM--

~~— ZHEAR ANALYSIS AT X = 1.501 ¢ 7.499 FROM END DF HEEL> <+V = END DOWN: —--—
LORD ¥ N «COMP +> M UNIT SHERR ALLDWABLE ARCI318-77
CHRIE LB -~ (LICE LB ~ SLICE LB-FT-SLICE STRESS PSI UNIT STRESS PROVIZIION

1 3940.7 1218.0 20848, 21.197 €0, 453 B.7.4.%
E 4995.8 473.74 29234. 26,859 50,329 B.7.4.5
FLEXURE ANFDXSIS AT X = 1,501 ¢ 7.499 FROM END OF HEEL) ¢+M = TENSION IN TOP
| LORD N <COMPm+)> M FC F5
. CASE LE ~ SLICE LB-FT/SLICE  PSI PS1
y 1 1218. 20848, 802. 21394,
e ava. 29234. 1099, 30849,

HEEL ANRLYSIS COMPLETE TD END ]

CELECT TYPE C» Sy OR F ANALYSIS FOF HEEL <OR ?s Ns Ry DR o>

MODULE WR COMPLETE 3

2_ 1 7 :J| i

T e b e AR T A T Vbl




UPDATE FILE RESEY

COMMAND-DATA PHASE ENTERED

COMMAND
7END

ENTER S5 TO SEND REPORT TO ADPC TERMINAL
DR 0 TO IAVE IT AS A PERMANENT FILE
OR 1 TO DETACH <(DESTROY> IT--
*5
ENTER YOUR RDP CENTER TERMINAL MACON STATION CODE
RO

INUMB # 2393R
YOUR UPDATE FILE FOR FUTURE RESTART IS nNAMED EXVIUPD
sToe 0K (MELERSE UNNEEDED FILES)

-




SFRN UESLIB/TUDA,R
09/17/80 20.068

PROGRAR TUDA -- 713-F3-R6 o7
T-uUall mlwmnxs
REL 1.0 AUC B0
(RESPOND UITH ? FOR ANY NELP)
ENTER UPDATE FILE NARE (7 CHAR NAX)
PKACX

FOR REPORT FILE
NARE TO BE
W.A.PRICE .
YOUR

USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.
MACON ACCOUNT NUMBER

i

NARE OF COMMAND-DATA FILE OR
;N'I'ER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY

3 M

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER “INIT’ OR ‘REST/

COMRAND

PREST EXVILPD

8- ALL DATA RESET FOR FRESH START -

8- COMMON DATA RESET FROM REST.RT FILE €EXVIUPD , UPDATE FILE RESET -8
COMNAND

PRUN FA

THE RESULTANT RATIO » 9.4139, FOR LOAD CASE 1

THE RESULTANT RATIO » 0.3914, FOR LOAD CASE 2

FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.07, FOR LOAD CaSE 1
BY SHEAR FRICTION METHOD t

FINAL FACTOR OF SAFETY AGAINST SLIDING - 0.94, FOR LOAD CaSE 2
BY SHEAR FRICTION MNETHOD

TOTAL CONCRETE VOLUNE « 33.38 (CU FT 7/ LF), FOR LOAD CASE 1

TOTAL CONCRETE VOLURE - 33.38 (CU FT 7 LF), FOR LOAD CASE @
ENTER SEE PLO THE DATA AND ANALYSES

! '{0 " Tgogs BEFORE CARRIAGE RETURNM)
” OR & TO OMIT THE PLOTS
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ACTIVE LOAD CadEs

g?ﬂ!l BESIRED ACTIVE LOADCASE
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l’:r'num:nmoammmcﬂon

*?
ACTIVE LOAD CASES

1

2
%nn DESIRED ACTIVE LOADCASE
TYPE IN NEMBER NUSBER (1-4)

-—
-————
- —

———

B4

”

UMAT PLOT DO YOU DESIRE
TVPE

1 -—- AXIAL FORCE
8 ——- SHEAR FORCE
3 --— MOMENT

4 — ALL PLOTS
>4 —- RETURN

94

s

P el i d naak
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MNBER (1-4)

“gne

i
]

,.mm
s

..I___

"-‘34‘

?4

8.019 LB/FT FOR T TOE --—— LOAD CASE 1\

THE AXIAL FORCE IS CONSTANT «
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(44) °*Ad 9NN JISVWE WON4 °“LSIA °HOM
a- ’- 9 - 8- °%- a3~ | B 3 9°1- 8°1- ‘8-
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THE AXIAL FORCE IS CONSTANT o
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NTER

70 PLOT AMNOTHER MERDER
TO CONTINUE

1
.
7
EITER | TO PLOT ANOTMER LOAD CASE
¢ T0 CONTINUE

?1
ACTIVE LOAD Casks
2
?.WCI DESIRED ACTIVE LOADCASE

TVPE IN REMBER MURBER (1-4)
STER -—

|
!
L X" 1o

AT PLOT DO YOU DESIRE

TYPE | --- AXIAL FORCE
2 --- SMEAR FORCE
3 --- mOMDNT
4 --- ALL PLOTS
>4 —- RETuUw

e
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ENTER 1 TO PLOT ANOTHER MEMBER
” @ TO CONTINUE
TVPE 1IN MEMBER NUMBER (1-4)

AdAg

THE AXIAL FORCE 1S CONSTANT -

$37.467 LB/FT FOR THE TOE --- LOAD CASE a\

B S

4
1
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473.740 LB/FT FOR THE HEEL --- LOAD CASE 2

! 3 :
nt ¥
mm i gt : m
5§77 i m
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A

ENTER 1 TO PLOT ANOTHER MEMBER
e o T0 IMNUE
ENTER { TO PLOT ANOTHER LOAD CASE
7 o TO I
ENTER { 7O PLOT INPUT DATA

& T0 MOT F S AND RONRENTS
” % 7O TERRINATE QRAPHICS
s

REPORT TO ADPC TERMINAL
AS A PERMANENT FILE
TO DETACH (DESTROY) IT--

your update file for fulure reatart is named KACX
stop 0K (relesse unnseded files)
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2-4 REPORT FILE PRINTOUT:

RARRRAKKRRRARRARRREAKAREAKARKARARRRARRRKARRRAKRERRARAKARRZRARR
11:42511 AN 9/17/8A

NOTFS TN FXPLAIN SPFOTAL PRIMTOUT THAT MIGHT HE TN THTIS FT| e

THF VALUF "a 1P2TU4F 431" I8 HSFD TO DFNOTE AN UNDEFINED TTEMg
THF VALHE "e 10325 ¢31" MEANS THAT THF NEFALIT VALIIF waS RENUFESTFD,

A "MEMORY Faul T AY _,." MFSSAGE PRNRARIY MFANS THAT NEFNED NATA 1S

END NF NOTFS,

CAMMAND EMTERFDY
INTT

Ne ALl NATA RFSFTY FNAR FHRFSH STARY ow

CNUumAND ENTERFD:
R

CAMMANN ENTEREN:
N

LNDEFINEN,




11102288 Ny Q717 7AD

WALL DECLARFN TN HF A NNHaHYNRAIN TC RETATNTING

CNuUuaMD FMTEFRFNDG

MAYF P XAMPIF | =e RASTC QFTATMIMG WALY ANATYSTS

CAMMAND FNTEREN:
SSHE N HT,29 KD

CNMMAND ENTEREN?
$SY N F4,0 100,0

CAMMAND ENTFRFN:

SPF3 1R,0 0.0 120,0 tA,N N_N 30000 4600,0 3000,0 460N N KOO

COMMAND ENTEREN]
SPMY 0 30,0 0,0 120,86 £ 6,0 [

CNMMAMN ENTERFNY
SPTT 0 30,0 0,0 120,08

COMMAND FNTERFO:
wi A R7.,5 2.0 €

CNvMaND ENTFRFNG
WiAR 11,0 11,0 12,0 n,n

rnvwaMn FMTERFNS
WiLAH 1R,A S fR.A

CNMMAND FNTEREN:
WLAS 12,0 N0 t1R.0 0N 0.0

COMMAND ENTFRFDS
Wi AT 72,5 tA.0 1000 AN 1IN0 A

CNOMMAND FNTFRENS
ST{Ss 1 n,19 0,79

CNUMAND ENTERENS
ST{R8 1 ¢ 0,79 { 0,70

CAMMAND ENTERENG
STIR 1Y ¢ 0,79 1 n,79

CNMMAND ENTERFN
SCFN 2 £ 114n,0 RA.O

COMMAND FNTFREDE
SCFH 2 aha,n R .0 a4bdn,.n TR0

coMMAMD ENTEREDN:
SFrwH 2 200,00 RY N AS 0

NNT FNDIIGH VAL LIFS FMTFREND TN NATA | 1ST & SCWH
TRATI ING VALUES SFT THh °r°

COMMAND ENTERED]
HPDATF

[
# UPDAMTF FYIF RESFTY
]

v oy




COMMAND FNTFRFNS

CNMMAND FNTEREN]
RUIN FaA

EXAMPLF | ea RASTIC PFYAIMTING

) wAL( ANBI YSTS
[ 11344249 NN 9/17/RN

: : REGTN AASTC START|I ITY NDATA CHECK

i DFFALILY VALUF NF 62, 50000 HGFN FNR GAMAW 1 NAD CASE 1)
% NEFAULTY VALUE NF 1Sn, 0000 HGFN FOR GAMACR (1 NAD rASE 1)
z PEFANLT VAL IF DF 1.0nA00N HEFA FNR FSS ] NAD CASH M
i DEFAIILY VvALUE NF 2.0n60n00 HSFEN FNR FXw {1 NAN asF 1)

{ DEFAULT Val 1E NF n, 1HSFN FOR OUCFXSY (1 NAD CASF 1)
PFFAUL T VALUF NOF n, ISEN FNR 1ICFXSU (1 0AR CASE 1
3 NEFALILT VALNE OF 0, HEFN FPOR IICFYSS {1 0AD CASE 1)
DEFALILT VALIIF NF 0, HSEN FNR 1ICHFSY (1L NAn CASE 1)
DEFALLT VALNE NF 0, 1HISFN FNR NCRFS? (LNAD CASF 1)
NEFAULT VALUF OF 0, HSFD FNPRP (ICRFF 7 (1 N0AD CASE L]
NFFAILT VAILNF NF n, HSFPN FNOR HECRFST (LNAD CASE 1)
NEFALLT VAL UF OF n, HSFD FNR IICHFSA (1L NAD CASF 1)
NEFAINT VALUF DF t.,AnnANND NSFN FNR I wS (1 NAD CASE 1
NFEFALILT VALUF NF 1.00000N HSEN FOR 1ICWR tENAN rASF 1)
NEFAILY VALUE NF t.nnannn HSFN FOR HiIfwk (1 Nap CaStE 1)
NEFAINLT VALIE NF ’ HSFD FNR TFwNC £l NADN CASFE 1
DFFAIN T VALUF OF 1 HSERN FNP TFSOM (LNAD CASH 1
NFFA T vALIF NF 1.000n000 I'SFN FAR [CFMA (LNADN CASFE 1)
NDEFAINLTY val nk NF N, 31333333y HSFN FNR RAMIN (1 NAD CASFH 1)
DFFALILT valnF 0OF ? HSFN FOR XRACK rLNAD CA8SF 1
NFFAtN T VALUF N¢ 2.000000 HSEN FOR FSMIN L NAN CASF 1)
' NEE AN T VALUF 0OF 1 N&FN FNR NS IDF () NAD CASF 1) 1
? NFFALILT VALUF NF n, HEEN FNR HASW (LNAD CASE 1)

NEF ALY VAL NF NF 2 HISFDN FNR T1FwN( (1 NAD CASF  ?)




o

NEEA 1T a0 . LS Sl 2o "R B 3 WAl fi AN AR 2

N TR T R \rernen CFr $N@ "k wva LETRaY RANN S 4 21

. A S A S R SO S Lty Cef N 0L PR (At rash 2

j NEEs ' war b b P CFT FrNWw wbkAlK fyran rash 2
t

NES 8 T waL b O p.rnrarna LeEm O FeMTS (AN S R 14 2

FEEA T val b O ) NV YR P rAT Ca8E 20

n REEA T wva . F 1E -, CF™ EM@ Wi Se (1 man CASEH 2

b NEE& 1T val. b OF yac Anan GERF FNR MRS to e Cast (I}

, PEFa 1T val. b fF IS RE N FNR YK 1 Nnan rase "y

FYASPLE 1 e HASIC PETATNING wal|

ANALYSTS
11ea0349 NN Qr97/7A0

[
¥ AFGTN PARY 2 NF STARILTTY NatTa refCe
! .
FYAMPIF | ea RASTr RFETATMING wAl ) ANBALYSTS
1144349 Nr Q/171/Rn
»
¥ RFOIN MANGLF FA
[
VARTARIF WFELW FALCIILATFR 7.6N (BweTwP?at§TRY

VARTARLF WSRPR TALCULATEN OR NEFALLTEN TN I NSE CONRNPTINATFS,
HSRPR = N _4duusyguad TNIFT,

FONRNTINATFS OF CNRMFRS NF wWALL CRNSS<SFCTINN

Xer NNARNTINATFS ARF & TNwWARN HEF| FROM HASYC WNRKING POTNT (RwP)
YerNENTFATES AKF FLFVATTIANS

PT, ¥ \Z DESCRIPYITIAN NF PNINT
1 6, RT7,6000 RASIC wNRKING POTMTY = TNF=SINE NF STEv TOP
2 n, Tu,nana RATTOM NE TNF@STNE FACF MF STFEM (AT TS1)
) Y n, Ta Nn000 RFTWEFN TS1 AND TSP, NN TNP FACE (OF TINF
! [ ~2,0000 Tu 0000 TAP NF TNFWT & AT NITEL END AF Twp
i 3 «2,0000 72,5000 TAE FND NF HASE = AT ATEY
f 1o q,nnnn 12,5000 MFEL END NF RASF
k 11 q, 0000 Ty, ,NN00 TP NF HER|L TP = TNP NE NDUTER END NF MFF
! 12 1 ,6000 74,0000 RATTAM Of WEFLeSTNF FACE DF STEM
I IR} s ,0000 RY . &0AN RATTINM NF WEE| «SINF TNP PANF{ NF $YFm
] 14 1, 000D RY . &00N TNe OF HFFL«STNE FACF NF STEM
!
’ 2-51




FrAMPIF | ee HMASTPE HETATS YA, WAl At AL YSTS
110U 8A N Qs Y AT

[ ]
&8 MECTN NATA CWFrx F7R ACTTVF FARTH PHESSIRES ((MPUTEY TN
f ]
i FOUNMAPE FPAFEFTCTIFRTIS NF ACTTIVF FAKTH PRFSSUEFS FNE
{ RACRETIL LAYER KA VB Ik
‘ 1 0,371
HNRT 720 TAL ACTIVF FARTH PRFSSIRFS FNR | NAN raRE 1
EOR CLASSTE(rMI NMRY) ANAL ¥vSTS TN SA (FND OF wif [
MITPIIT NF BRAAYS s, FH, AWM Ye [h MR E SA FNAR F{ ASSTC ANAL YSTS,
i FLFVATINN  TACREMEATAL wni1700T4Y TARCREMERTAL HNRTZ20ONT AL
STATIC FORCE FARTHNIAKE FNR(F
(F1) (I RS/F T (1 HS/F T
‘ AR, 79N 7,422 n',
A7,79n0 44,827 n,
Aa, 790 A9, hey n,
As,70n 133,58 n,
ARa,r90 1T7R 1 n,
R3,790 P22 . ku n,
L PR AL 267,16 n,
Ry, 790 311,40 o,
Rn, 7490 I8k, PP ",
79,790 unn e n,
TR, 790 4us, 27 n,
77.790 4RQ pn n,
Th,790 Slu, 1% n,
15,790 STR RS n,
Tu,790 TATRY n,
73,790 ~eT, 09 n.
12,790 48?2 .1> o,
72.50n 1Ny &g 0,
EONR THE BARNVE | NAND CASF Tub RESHI TANT FORCES awf e
RFSHIE TAYT HARTINMTAL STAYTC ACTYVE FNR(F = QN7 Q7 { H&/HDRT? F 1T b
ACTINMA AY FLFEVATION 77,091
RESU TAMT WORTZNNTAL ACTIVF FORCF (TN FXCHESS NF STATTICY
NIF TN FARTRAIIAKE = n, | RS/HNRTZ F T
ACTING AY FLEVATINN n,
THE FOLOWIsn TARLE TNCEONES WAl a2 SNTI W ATFR MASS sRNVF RASF, aKD .

Tus FARFES ACYTINA 00 TT, FYLFPT THAT HORTZINNTAL SFEPARE ANN 1PLTFT
AQF MOT INF)IIRFN WHERFE PACTTIVE FAQTH"™ TNCLUINES THE wlewd wATER PRFSSHIRF
1F A FRACK TS5 ASSHMFN TM THE FARYW FOVFR NyFER THFE FNA NF THF MFFy

2-52




LNAD CASE 1

VERTIC A} HORT ZONT AL MAMENT
FORCF FNRCE
L H/SLICH LE/SLTICH | RaF T/S81 TCH
B L X I ey
AL L snan, P8 n, P2027R 13
BrTIVFE FaRTw o, 5907 97 =31P0RN, 30
SNt emaTER 13181 Qu n, (4469 ,53
SIHKFHARGE S n, n, n,
RTHFCY 1 nang n, n, n,
ER RN o, n, n,
FARTHNIIAKE n, n, n.
AR Y 1RIGR 19 cany, 07 APH6T, 35

FYavPlE | eu RASYIC PFYATNTIMG WALL ANA|I YSTS
11:404:S2 0w Q/17/RN

"
# REGCTIN NATA FHEFK FOR ACTIVF FARTH PRESSIIRES COMPLITAYTINN
(]

COILOMACS FNEFFYIFTENTS OF ACTIVE FARTH PRESSIRES FNR

HORTZONTAL ACTTVF FARTH BRFSSIIRES FAR [ NAD CLSF ?
FOR CLASSTAICMI NMRY ANBI YSTS TN 8§A (END OF WEF) )

NUYPIIT DF ARRAYS H, FH, AMD yw IN MODLIF SA FNR FLASSTC ANALYSTS,

FLFVATTINN THNCREMENTAL HNRTIZNNTAL INCRFMENTAL HMARTZNNTA|

STATIC FORCF FARTHAUAKFE FNRCF
fFY) (LRS/F T fLRS/ZFET)
AR, 790 T, 420 n"
RY.79n 44,5217 0,
Ap. 790 A9, nsg n,
AL, 700 133,854 n, {
Ry, 700 17R 1y n, ,
Ay, 700 272,60 n,
Ap, 74N 2hT 14 o,
Ry, 70N Ty, m0 n, “
An, 79N 156,27 o,
79,790 ann, 7= n,
TR, 790 vus 7 o,
7r,790 Unq RA o,
Ta, 700 Slu,33 n,
75,790 ST7R RE n,
Tu,79n A28 n,
73,790 bh1,099 n,
75,700 482,75 n,
72,500 104,58 n,




FNR THE AROVF 1 NAD CASF THF RFSIN TANT FORCFS ARE:

RFSUL TANT HNRTIZNANTAL STATTIC ACTIVE FORCE = 5907,97 |RS/HUORYY FY
ACTING AY ELFVATION 77.9%

RESIL TANT HORTI?ONTAL ACTTIVF FORCE (IN EXCFSS NF STATIC)
NUE YO PARTHOIIAKE = 0, LRS/HORTIZ FT
ACTING AT FLFVATION n,

THE ENLLNWING TARLF TNCIUDES WALL AND SNTL+WwATER MASS ARANVF RASE, &NOD
THF FNRCFS ACTING NN 1T, EXCEPT THAT HORITZONTAL SFFPAGFE AND 1IPLTFTY
ARF NNT INCLUHNED HERF, "ACTIVE EARTH"™ INCLUNES THE wWlawld WATFR PRFSSURE

TF A CRACK TS ASSUMED IN THE FARTH COVER NVER THE END NF THF WEE],

| NAD CASF 2

VFRTTIFAL HORTZANTA| MOMENT
FNRCF FORCE
I R/SLICF LtR/SLICF LReFT/SLICF
WAt L S006,2S 0, 20278,13
ACTIVF FARTH 0, 5907,97 «312080,30
SNI| +wATER 1316¢,94 0, 94469,5%
SIRCHARGES 0. n, 0.
NIRFCT 1.Nang 11ao0, 00 1200,00 o,
xTND n, n, 0.
FARTHNIIAKF 0, 0, N,
TOTAL 19298 ,19 7107,97 R2667,3%
FXAMPLE | =a RASTF RFTATNING WAL ANALYSTS

t114425% NN 9/17/80

L4
4 RERTN
[

THE AVERTHRNING FNMPITATINN

LNAD rASF ]

NEFAM T vaLuF OF 1 USED FOR TSETCICY  (LNAD FASE 1)

NEFALLT VALLIE DF 3 HSEN FNR NPPD(I C) 1 NAD CASF

1)
RESIL TANT 18 wTTHIN

THF KFRM




CRFEEP PATH NESCRIPTIINN FNR | NAD CASE 1

XaCNNRNINATES Y (HNRNDTMATES HYNROSTATIC PRESSIIRF
9,00 72,50 n,
Q,nn 12,50 n,
e, 00 T72.50 n,
«?, 00 72,50 n,

NVEFRTIIRMING HYNRANLTC GRANTFNT g 0

‘ > VALIIE OF MPPD(LC) FOALINN 3 3 IN S/R CHEKTT (I NAD CASF 1)
| > VALUF NF aNHSY FOUNMD g 0. IN S/R CHFKRT (LNAD CASH 1
i > VAl UIF OF PHISY FOURND 3 1R, 000NN IN S/R CHEKRT (LDAD CASF 1)
; > VALUE NF ADKSY Fiinn s 0, IN S/R FHFKRT (1 OAD CASF 1)
> VALIIF OF aNHSS FOIUIND = o, IN S/R CHEKRY (LNAD CASF 1)
> VALUE NF PHTISY FNUND 2 0, IN S/R CWFKRT ([ NAD CASF 1)
> VALIIF NF PHISS FNUND 2 n, IM S/R CHFKRT (L OAD CASF 1)

AT AASE«SNT|I THTEHFACF
NFIGHTFN AVFRAGF CNRFFICTIFNT NF FRICTINN
WEIGHTEN AVERAGF &ANHESTNM
FFFFOTIVF RASF wINTH
FFFFCTIVE LFMNGTH ALNNG RASF S| NPF
NNRMA| FNRCF ACTING NN RASE
FRICTIONAL FNRCF
FNRCF NNF TN ANDHFSTINN
TOTAL FORCF Al PMG RASF
HORTZANTAL COMPANENT NF TOTAL FNRCF

n,32

0, (LBS/SN,FT)

11,00 (FFFT)

t1.00 (FFFT) l
1RAISR, 19 (LHS/SLICE)
SAQQ 95 (| AS/SI TrE)

n. (LAS/SLICE)
8899 95 (LRS/SLTICE)
SRQQ IS (LHS/SIICE)Y

PASSTVE EARTH PRFSSIIRES FNR LNAD CASE 1

YT s 3
ELFVATINN NF TOP NF SNTI 3 74,020 (FT)
PRFSSIRF AT TNP NF SNT| 2 0, (LRS/SN,FT)
FIFVATINN NF 1 NWFST PNINT ON WAI| 3 72,500 (FTY j
PRFSSHRE AT { NWFST PNINT NN wAll =z «}0,55% (I RAS/SAFT)
PASSTVE EARTH FNRCF z =R, 02014 (LAS/SL ICFY i
PASSIVE FARTH MNMENTY 3 4,n0635 (FTel RS/SLICE)

1 DISTANCF FRNOM THF TNF TN THE RFSIIL TANT £ 4,58 (FT) |
VERTICAL FORCF NUF TN LRI TFT PRFSSIRE 0ON RASE H 0, (I RS/SLICF) 4
HARTZNNTAL FNRCF NUF TN WYNRNSTATIC PRFSSIIRES = 0, (LHS/SLICE)
MAMENT DIIF TD 1IP) TET AND HYNDRNSTAYIC PRFSSIRES = n, (FT=LRAS/SLICE)

THF RFESHLTANT RATIN = 0, 48139, FNR LNAD CASF 1
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Y
]

NFFA

NEFA

RESHIL

LOAD CASH 2

LY vai E OF \
Y VAl hWf OF 3

TANT IS WITHIN THF XFRN

CHRFFP PATH DFSCRIPTTINN FNR j NAD CASF 2

XulNNRNINATFS YeCNRNINATFS
9,00 7?2.50
9,00 72,50
«?,00 72.50
2,00 72.50

NVFRTHRNING HYNRAIIL TC GRADTIFNTY z n

> VA

> VA
> VA
> VA
> VA
> VA

> VA

AY

PASS

Y11,
FIFvV
PRFS
FLFV
PRES
PaASS
PasSS

VUE OF PP T) FNUND 3 3
LUF OF ADMSY FOIIND 3 6,
| 1IF NF PHTSS FOunD =z 1R ANOON
LHF OF ADHSY FNIND 3 n,
LUE OF ANHSS FOUND z 0,
LUF DF PHTS4 FOUND 2 n,
| UE NF PHISS FOUND = n,
AASF=SNTL INTFRFACE!:

WEIGHTFN AVERAGE COFFFTICIENT NF FRICTINN
WEIGHTEN AVERAGE ADMESTNN

EFFFCTIVE RASF WINTK

FFFECTIVE LFENGTH ALONG RASF S| NPF

NNRMA| FORCF ACTING NN RASF

FRICTIONAL FNRCF

FNARCE NIIF TO ADHESTINN

TNYAL FNRCE Al ONG HASFE

HARTIZANTAL CNMPANENT NF TOTAL FNRCF

TVE FARTH PRESSURES FNR | OAD CASF 2
e

ATION NF T0OP NF SOTL T 74,020
SURE aY TOP (F SNTL s 0,
ATION OF L OWFSY PNINT ON WALL @ 72,500
SURE AT LNWFST PATNT 0N wall = =1102,1
IVF EARTH FORCE e o837 .61
TVE FARTH MAMENT 3 u2u, %9
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0n

.
0,
0,
n,

L

IN
T
™
N
™

IN

USFD FNR TSFY(LC) t1 nan

HSFN FOR 1PPO(L C) 1 NAD

HYDRNSTATYIC PRESSIIRF

S/R CHEXTTY

S/R CHFKRT
S/R CHFKRT
S/R CHFKRT
S/8 CHFXRY
S/R CHFKRT

S/R CHFKRT

n,32
n,
11.00
11,00
19298,19
/270,364
n,
6270, %6
6270,34

(FT)

CASFE  ?)

CASE  2)

(LNADN rASF

(1 CAD CASF
(LOAD CASF
(| OAD (CASF
tLNAN CaASE
(LOAD CASF

(LOAD €ASF

(LRS/S0,FT)
(FFFT)

(FEET)

(LRS/SLICH)Y
(LRS/SLICH)
(LAS/SI 1CE)Y
(LHS/SLTICE)
(LRS/SLICH)

(LRS/SN,FT)
(FTY
(LAS/SA,FT)
(LRS/SI 1CF)
(FT1=LRS/S1 1CE)

2)

?2)
2)
?)
’2)
)
2)

R S N




NISTANCE FRAM THF TOF TN THF RESULTANT 2 4,30 (FTY

VERTICAL FORCE DUE TO UPLTIFTY PRESSIRE ON BASE 4 0, (tRS/SLICE)
HARTIZANTAL FORCF NHF TN WYNROSTATIC PRESSURES 2 0. (LRS/SLICEY
MOMENT NUE TN UPLTFT AND HYDROSTATIC PRFSSURES = n, (FTe HS/SLICE)
THE RFSIN. TANT RATID = 06,3914, FNR LOAD CASE 2

EXAMPLFE | =e HASIC RFTATNIMG WAL L ANALYSTS
11144353 NN 9/17/R0

[

¥ RAEGIN SLINING FOMPUTATIAON

»

FINAL FACTNR NF SAFETY AGAINST SLINTNG 2 t.N7, FNR 1 NAN CASF

RY SHFAR FRICTINN METHON

Stim NF NARIVING FORCFS = S907_973 (LHS/SLICE)
Stim OF RFSISTIMG FORCFS = 6304_,766 (1 RS/SLICE)

PASSTVF FARTH FDRCF

ACTIVF FARTH FORCE

UPI IFT FNRCF

SUMMATINN NF HNRTZONTA|L WATER FNRCFS

404,81 (1 RS/SLICE) i
59n07,97 (1 RS/SITCE) .
0. (1 AS/SLICE)

s
s
z
= 0. (1AS/SLICE)

FATLURF PATH CNDRDTIMATFS IINDFR THF NEIITRAL RLNCK

X A\
2,00 72.50
9,.NnN T72.5%0
FINAL FACTOR NF SAFFTY AGATNST SLINING = 0,9u4, FNR ) NAN CASE 2

AY SHFAR FRICTINN METHND

SiiM NF ARIVIMG FNREFS 3 7107,97% (LRS/SILTCF)
SIM OF RESISTING FORCFS =z 6675,.174d (LRS/SLICEY

PASSTVE FAWNTH FNRCE = 404,81 (L RS/SLICE)
ArTTVE FARTH FNRCF s T107,97 (1L HS/SLICH)
1Pt 1F Y FORCF L] LN fLAS/ZSLICED
SIMMATINN NF HIOIRTZONTAL WATER FNRCFS = n, (LHS/SLICE)

FATI LIRF PATH CPORNTIMNATES UNNER THF NEHTRAL RLONCK

Y
2,00 72.40
9,00 17,50
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EXAMPLF | oo RASTIC RFTATHMING wWALL ANALYSIS
11344355 ON  9/717/R40

L]
® RFGIN ALLOWARIF RFARING CAPACITY COMPUTATINNS
.

THE RASF LTES TN SOTL 3

FNR LOAD CASE t,

FOR THE HASF CNNRNINATFS Xz «2,00 Yz 72,50, THF ARSN| 1ITE VALUF QOF¢

THF  ALILOwARLE RFARINR PRFSSURE ] 3RA6T 1Y (I RS/SN_FT)
THF ACTUAL RFARTING PRESSIIRF z 2SNY ST ({RS/SA,FT)

FOR THE HASF CONRDINATFES Xz 9,00 VY3 72,50, THWE ARSO|LUTFE VALIIE OF
THF  ALLNWARLF HFARING PRFSSURF = 3R6T 13 (1 BS/SA,FT)

THFE ACTUAL RFARINGR PRESSIRF s 797,92 (LHS/SA.FT)

THF RFARING CAPACTITY NF THF SNIL TS SATISFACTORY FNR | Na

FOR LOAN CASE 2,

N CASEF, 1

FNR THE RASF FNNKRNINATES X3 «2,00 vYvE 72,50, THF ARSNLIITF VALUF OF:

THE ALLOWARLF RFARING PRESSIIRF s 3AART 13 (LRS/SN FTY

THF ACTUAL RFARTNG PRFSSIIRF ] 2RA7,27 (LAS/SN,FT

FOR THE AASF COORDINATES Xz 9,00 Y= 72,50, THE ARSNIUITE VALUE OFt
THE ALLOWARLIF RFARING PRESSIIRE = 3A6T .13 (1 RS/SN,FTY

THF ACTIIAl RFARING PRESSHRE ] 611,19 (1LRS/SO,FTY

THE RFARING CAPACTTYY OF THF SOTL IS SATISFACTNRY FOR |1 NA

FXAMPLE | =e RASTC RFTATMINMG WALL ANALYSTS
11344155 ON  9/17/R0

[
# HRFGIN CNST ANALYSTS
[

ERT R PR PR L LT RATRR) D - -

COST_R_VOLUME QF EXCAVATED RATERIAL _

SNTI LAYER VOt 1IMF UNTT COST
(CHFT/L FTY (DN ARS/CULFTY
3 n, o,
4 0, 0,
5 0 o
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N CASE, ?

TRV B A R Y
TOTAL COST
(DOLL ARS/L FT)
0.
0
n




CNST R VN UMF NF RACKFTILI MATFRIAL,

..-‘--.-.--.o-.----..--.-.--0..----.---------.--.-..-.-...-.

SOTL LAYER VO 1IME UNTT NST
. (CUFT/LLFT) (NOLI ARS/CULFT)
! T n.
? 0, n,
FILTFR 2NNF 0, n,
7 n, n,
3 o, n,

SFETINN OL LIMF < T
(CHFT/L FT) (POLI 8RS/CILFT)Y
STEM 16,RA 1,00
RASF 16,50 1.00
KEY a, 1,00
TATAL CONERETF VOI UME = VIR (CU FT / LF), FAR LNA

CNST_K_VOLUME OF

PR PR e T - -

SNTI. ILAYFR VO LIME HINTT CNST
(CHFT/ZL FTY (NNLLARS/CUFTY
L 0. a,
u n, n,
S n, 0,

COST R VOLUMF NF RACKFTLL MATERTAL,

T0YAL COSY
(AN LARS/L,FT)

RN
rAtaL CO§?
(POLI ARS/L ,FT)
16,RR
14,50

0

N CASF 1

RN ENEEE
10TAL £NSY
(NNLI ARS/I FT)

-.--------.----------o--.-.---.--.---------.-.--o--..----.--

SNTL L AYER VNLIIMF UNTT COST
(CULHFT/ZL.FT) (PO 1LARS/CILFT)
1 0, n,
2 N, 0,
FTLTFR 70NF n, n,
7 0, 0,
) 0, a,

casT R VﬂluME_QE_CQﬁEEEYF

P L L L Samctnm

§rériné' ...'..Qﬁ;ﬁéé‘......‘.ﬁé;;.éééi.

(CH FT/L FTY (OOLLBRS/CU,FTY
STFM 16,RA 1,00
RASF 14,80 1,00
KFY o, 1,00

TATAL CONCRETF yNL NIME = 33,38 (CIt FT /7 (LF), FNR | O

L]
# HFGIN ANTL CONTROL CALCILATIANS FOR LNAD CASF 1
L4

THE COMPUITED CREEP RATIN FNR A TIP FiFV, NF 72,50 IS
]
# HEGIN ANT] FONTROL CALCILATINNS FOR | OAD CASE 2

THE CNMPIITEN CREFP RATIN FOR A TIP FLFV, OF 72.50 18

2~59

TaTaAL COSY
(NOLL ARS/L FT)
0

D D20
e o s o o

------ P LT L B P

e ieenea
TnTaL COSTY
(POL1 ARS/L,FT)

16 AR
16,50
0

AD CASE 2




Lo

FYXAYPLF Y =e RASIC RFETAINING

11244287 NN Q/17/AN0

WALl ANALYSTS

® RFGTIN NATA CHFECK FOOW ACTIVE FARTH PRESSURES CNMPUTATTINN

FOLLOMR?S COFFFTCTENTS
..... Ka_vaLuk

D A

1 pL3ATS

HORTZONTAL ACTIVF FARTH PRFSSIIRES FNR

FOR CLASSTC (LN OMAY) ANAI YSTS TN SP

NUTPIIT UF ARRAYS MS, EHS,
FLEVATINN  INCREMENTAL HNRTZONTAL
STATIC FNRCF

(FT)Y (LRS/F 1)

RY, US87 7.76RQ
Rk, U857 db.p614
ARG, 457 3,227
Ay, 057 139,44
A3, 087 186,48
Rp, 487 213,07
Ay 487 219, ,6R
LI LY 26,140
79,457 372,91
7a,u87 419,57
77,487 466,14
Th,us87 512,718
p 78,457 559, 34
T4,4%7 435,19
Tu,000 141,59

FOR THF AHNVE

ACTING AT FLFVATION 7R, 49
RESULTANT WNRTZONTAY
NUE TN FARTHOIIAKE =2 n,

ACTING AT ELEVATINN n.
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DF ACTIVE FARTH PRFSSURES FNRy

(FACF NF STEM)

AND YVS IN MODILF SP FOR

RESULTANT MORTZNNTAL STAYIC ACTIVF FORCE 3

ACTIVF FNRCE (TN EXCFSS NF STATIC)
LRS/HORTZ FTY

LNAD CASF |

CLASSTC ANaLYSTS,

INCREMENTAL HWORTZDMTAG
FARTHNUAKE FNRCF
(Lt RS/FT)

LR Y

T T Y NY Y Y Y

2222233233 DDDDDDDD3DIDD

DG I

FNAD CASE THF RFSULTANT FORCFES ARFt

4220, 4t LRS/MURTZ FTY




EYAMPLF | we HASTE RETAINING WALL ANALYSTS
1114US8 DN 9217/R0

L4
¥ RFGIN DAYA CHECK FNR AFTIVF FARTH PRESSURES COMPUTATIAN
|

CPILDMR®S COFFFTICIFNTS NF ACTTVE FARTH PRESSURES Fnmy
RACKHEILL LAYER XA _VALUE

DR R I BN AT R A} o0 e

1 a.3870

HORTZNNTAL ACTIVF FARTH PRESSILIRFS FOR LDAD CASH 4
FOR CVLASSIC(COLILOMR)Y ANAL YSIS IN SP (FACF NF STém)

OHTPUT NF ARRAYS MS, FKRS, AND YVS IN MAONDULE SP FNR CLASSIC ANALYSTS,

FLEVATINN  INCRFMENTAL WORTZONTAL INCREMFNTAL HARTZONTA(

STAYIC FNRCF EARTHOUAKE FORCE

3 (FTY (I RS/FTY (1 RS/FTY)

LR A A R X A K 2 4 LA A L X A LAl A AL LR LN L X ¥ J bbb L L L L L L L L L L X

Ay, uS? 7,769 o,

Ak, uS7 e, 610 0,

AS,u57 93,227 N,

LE L) 139 R8¢ n,

A, 4s7 A6, U8 n,

82,457 233,07 o,

As,u87 279,68 n,

An,d487 326,30 n,

79,457 372,94 a,

7A,457 419,58 0,

77,457 Ubb, 18 o,

Th U857 512,75 o,

78,487 $59,16 o,
. Ty4,457 435,19 N,
i 74,000 141,59 n,

FOR YHF AANVE 1 NAN CASF YHF RESUL TANT FORCFS ARE S

RFSULTANT HARTZANTAL STATIC ACTIVF FORCE = #4220, 41 LRS/HINTZ B Y
ACTING AY FLERVATTON 7R, 49
RFSIM TANY HORTZNNTAL ACTTIVE FORCF (IN FXCFSS nF STATIC)
! NUE TO FARTHOUAKF = n, LHS/HMORTZ F1T
Y ACTING &Y FLFVATINN n.
»
# EXIY MODULE FA
]
”
® UPDATF FILF WESET
#

COMMaAND FNTERFNg
RN wd
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FXAMPLE | e= HASIC RETATMING wALL AMALYSTS
11345347 NN Q/17/R0

s
8 HRFGIN MONDHLF waA
L

NFFaAULT VALUE OF HSED FNR RASFR (1 NAD CASE
DFFAULY VaLuUE OF LISEN FOR KFIAG (1 0AD CASF
NFFAULT VALUF OF n, 1ISED FOR NKEY (1L 0AD CASE
HFFLw CALCUHLATEN TN RE 7.5000
STR CALCILATEN T HWF 0, 181AR2

YNIR HFEFLTL VALWE OF 18,00 TMCHES SFT THE TOP

NF THE HEFL AT THE STFM ¢ 74,0000 SO CLNSE TO THE TnP

NF THF TOE AT THF STEM THAT HOTH WwFRF SFT TO THE SAME VALIE
nF 74,0000 FFFT,

SLOPE OF T0OP NF WEFL SLAR 3 160,00 K g t V (100,00t = | FVFLY

CONRDINATES OF CNRNERS OF WALl CRNSSaSFCOTTINN

X=CNNRNINATES ARE o+ TOWARN MEFL. FROM RASIC wNRKING POINT (RwP)
YaCODRNIMATES ARE FLEVATIONNS

Y NESCRIPTINN NF POINT
RASIC WNRKING PNTMT =z TNE«STDE OF STEmM TNP
ANTTOM NF TOF=SINE FACF OF STFM (AT TS1)
RETWFEN TS1 AND TS2, NN TOP FACF NOF TNF
TAP OF TNFHT = AT QUYFR END NF TwW2
TNF FND NF RASF = AT RTF
HFFI. FNN OF BASE
TOP (OF WFFLT2 = TOP NF NHTFR FND NF MHEEY
RATTAM OF HFEL=SIDF FACF NF STEM
RNTTOM NF WFEL=SINE TNP PANFL NF STEM
TP OF HEE|. «SIDE FACF NF STEM
ANTTOM OF CUTNFF WaL| IINDER xBY

WITH HASE RaNTNS ("RASFR", 0,0 FNR RFCTANGU| AR) =
TNE END NE KASF 1INTT WINTH = t.0000 FT, AND
HFFL END NF KASF IINTY WINTH = { 0000 FT,

(RASTIC wORKING PATINY IS 1,0 FT, WwIPE),

wALL NATA {1STS:

wl & LTS Twp STR HFFLW
A7.50000 2.000000 N 181A187 7.500000

Aw RS HASFR (1 1STzwl RR)
t1,0n000

HERLTY)D HFF| w HEELTY
1R NAOAG 1.500000 1A, 00NNO0

WLAK  KFLAG NKE v wKF Y AKTF
0 1ton_nono

[N

L4 %o e PR 2 3

a2




wLAS TSTT TSR TSR HSTPH HSTPH
12,00000 n, 1R, 00NON n, n,
HSHPR

N uluduuy

wiatv RTF Y TOFKHT 182 Twi TS
72.50000 1R AnNON tno,0no0n n, 100,0000
wees TMINR TMINS

«0,1234000F 31 «0,12340008 39

LNWFST CONCRETF = 72.50 FT,, AT HEF| FND NF RASFE
CNMPARED wlTH THF PREVIONUS | (iw OF  72,.500000 FT.

emeecacaae PHFSSIRE DATA VERIFICATINN FNR |.NAD CASH | escesasana

|
{:
;
|
[
!

FH TOP CALCIILATED TO A 72,499
] FOR LNAD CASF 1
§

> NPPN s 3

cewemccces PRESSIIRE NATA VERIFICATINN FOR LDAD CASF ? cmvmcecse=

FM TNP CAICILATFD TN RE 72,499
FOR | NAN CASE 2

> NPPN 1S %

caccncsavaccvne NN (IF PRESSIHRF NATA VFRIFICATION ceececvevercemcas

NEF ALY VaLuf 0OF 00,000 NgFN FNR FPCON (Lnab CASF 1)
REFAULT VAL nf NF N,29NN00N0NAF HA 1SFD FDR ESTL (1 NAD CASF 1)
NEFAULY VALUF OF 9,19n0N00 1HsFNn FNR RATINN (.Nan CASF 1)
OFFANLT VALWE NF N, USHNNA0 HsEDd FOR RATIOF (LNAD CASF 1)
NEFAULT vaj bk nf 2N0N0,00 USED FOR FSTLMX (1 NAD CASE 1)
NEF AT vaLHE OF 0 HUSFN FNOR JFDR (10an CASF 1)
[ - NEFALL T VALIIF NF 2.5900000 NSFN FNR CNVKS rLNaAn CASE 1)
OEFALLY VAL NE DF 2.50n00N0 HEFD FNR cnvres (LNAN CASF 1)
s NFFA T VAL NF DF 2.500nnn IISEN FNR CNVTH (L NAD CASF 1)
NEFAIIL T VALNE NF 3.500000 1NsFN FNR cn, (LNAD CASE | ]
! DEFALLT VALUF NF 2.37n0n0n HSFD FNR Ay (1 NAD CASF 1)
CAMATNMED PASSTVE PRFSSIPF VALUF NF =10,54%3 7% ISER FOR | NAD CASF :

COMRINED PaASSIVE PRESSIIRE VAL IIF NF =1102,120 HSFN FNR LNAD CASE ?




BXAMPLF | =a RASIC RFETATMINMG wAl | ANMAL YSIS
112472 & OF  9/1T7/R0

o
® AFNRTN STRFSS 4MAL YSTS
[}

FXAUPLE ) wa RASTIC WETAINTHMG wal| AMAL ¥YSTS
114727 DN 9Q/17/R0

.
# REGTM STYFm STRFESS AMal YSTS
#

SHEAR AT A NTSTANCF P ARNVE THF HASFew

weeevnanacssnmweee SFCYTION PRAPFERTTFS AT FIFVATINN
MOM _ COMP . EACF NVERAL L FEFECTTIVE RETHRFORCING
SIGN WIDTH, TM, NFPTH IN, DFPTH, TN, ARFA, SN [N

EXE X m“aceavemm=a coreeeesw moceencene creecravconn

. 12,00 17,4R 14,9R 0,79
- 12.00 17,48 16,98 n,709

mea SHEAW ANALYSTS AY FLEVATION TS,17 (4 vV FROw 7

|1 nan v N (romMe 4 2 UMTT SHE

CASE (K / SLICF IR/ SLICF | ReFT/SITCE  STRFSS P
' 364y A 2272, 14726, 20,287
2 4843 h 2”212.5% 272926, 2h,9407

MOAMEAT AT THF RASF =~

wvoecemccavewecnmea SFCTINN PRNPFRTTFS AT FLEVATINN
MOM . CNMP . FACF OvFRa(L FEFECTTIVE REINFORCING
STaEN wINTH, Th, DFPTw IN, NEPTH, IN, ARFA, SN N

cesce mesacaveave mcssevcasee ccossencve LT T TR T Y

+ 12,00 18,00 15,60 0,79

- 12,00 1R AN 15,50 0,79
FLEYURE AMA{ YSTS AT FIFVATINN TU,N0 (¢ M 2 TENSTON
Lnan Mo NMP=s) ] Fr FS
CASF LR / SUICF 1RaFT/S| 11¢ PS1 PSSt

1 2531, 102217, TRA, 1RTAD,

? 251, P2RA2T, 1125, p2annn,

SHF AR TMMENTATELY HF|Nw PHiee

etcoccnvesvaransa SECTINS PRAPERTTIFS AT FIFVATINY
MAM, NP, FACF NVERA|L FFFFCTTIVE REINFNRC TN
SIAN  wiftH, TN, RERPTH T, NFPTH, TN, ARFA, SN 1™
L ) oweseavers coasoanewee LEX X X A X LA K R 2 X X
* 12’00 1h,04 t1,9%4 n,19
- 12 0nn 14 4n 11,90 n,re

714,17 seccaccce®acrces
TFMSTNN
FACE x A
HFFL
10k

AP PUSHED TNWARD TNE) eew

AR ALLNWARYF Ar T3 1kal?
ST PNIY STRESS PRNVISINA
KO, AN R,7,4,5
a0 bUN R, T,4,%
T4 N0 eevwccveca*raccas
TENSTON
tACF L} J
eemmmar wvmme eemsw
HEFL n,P2uy n, 919
0t 6,243 n,919
oY WFEL Y

R NN eevvecccaracacee
TENSTON
FACF K J
essssen sense memes
HEFL
nf

[EPRSFORIRY  Sp




; em= SHEAR ANBLYSTS AT BIFVATINN R2,00 (¢ V FROM TNP PUHSKED TNWARD TNF) eee
| NAD v MrDMP ) " 1IINTT SHEAR AL NwAK(F A 131Re?7T
CASF (R /7 SITCF IR 7/ SLICE 1 HeFY/SIICF STRESS PST  1IN1T STRFSS PRNVISTINN

? 1507, 0 909,05 2019, 10,814 ~O.U30 R,7.4,5

SHFAR TMMFNTATFLY RFINWw PHJew

emccvascsonassnes SFCTINN PRNAPFRTTIFS AT FLFVATINN TR, 00 ewsenscssracs—ns

MOM LMD, FACF OvFRA| | FEFECTIVH RETMFORCISG  TFNSTON

ST1ON WINTK, TN, NFPTH IN, NEPTH, TN, ARF &, SN TN FACF x 1

ecee semecamcse cemesscens Semeceente Cemeemccews eemmeew wevem assse

. 12.00 1o, 22 13,72 n,19 HEF L

- 12,00 16,22 t, 72 n,70 e
l we= SHFAR ANAIL YSTS AT FIEVATION TR, NN (¢4 v FROM TN PHSHFN TOR AR TNH) ee=
! tnan v bOCOMP 4 » IINTT SwFap AL LNwAKILE  ACTIIR&T?

l | CASF LK 7 SLICF tR 7/ SLICF LASFY/SLICE STRESS PSY UMTY STRESS PanvIsSIOon
evee cececcmeme ceemecaces Gmceemmecen ecesccsenrven SemCecemses epvsemsea
2 1ins, 4 1575 ,7 11566, 2n,n71t 6N, 561 R,7,4,%

FYAMP| F | ew RASTIC RFTATHING WAILL ANALYSTS
A 11:50:3Q Ny Q/17 /RN

y
® REGTIN TNF STRFSS ANBLYSTS

ﬁ ;
SHFAR AT A NISTAMCF N FRNAM THF STtNew
ewe> ANA| YSTS WITHIN 1<FNNT NF END NF TNF 1S MFANINGI FSS Coaa

MOAMENT AT Tuk STFM (PNINT D2Yee

esces SEFTINN PROPFRTTES AT X = «N NAO1 (1,990 FEET FRAM FNN NF TAF) eeceea

MOM_ COMP ., FACE NVERALL FFEECTTIVF HETNFORCTING  TFNSTNN

STAN  wINTH, Ta_ NEPTHM [a, DEPTH, TN, ARFS, SO IN FACF x R] ;
R 12,00 1R AN 16,80 ¢,10 T0p 60,243 0,Q1Q
- 12,00 1R, NN ta,850 n,79 RATT N, 260 0,917

FLFXIRE ANAI YSTS AT x = «N N0Y ( 1,009 FRNM ENN OF TNFY (4 M = TFNSTON T TOP)

LNAN N ([ NMPz4) ™ Fr FS i
CASF 1R / SLICF 1 Q«FT/S| IrF pSt PST

1 A, .d taa, 180, 4959,

? R17, =4ALQ, 217, uagy,

SHF AR AND MAMEMT AT Y = =0, 004

eeewa SFCTIAN PRNOPERTTIFS AT Y = an 001 ( 1,999 FFFY FRNM FNN OF T(F) ecececa

MOAM . COMP . FACF NVFRALYL EFFFCTIVE REINFOARCTING  TFNSTON

SIAN  WwWIRTH, IN_ NFETH IN, DFPTH, TN,  BRFa, SN IN FACF 3 J !
+ 12,00 ta,nn 15 &0 0,79 e 0,243 H_919
- 12,00 tR, AN 14,50 n,79 ANTY 0,250 0,917

2-65




o= SHFAR ANA|L YSTS AT X = «0,001 ( 1,999 FROM FNN NF YNAFY (¢ V & FND NAWA) ee-

LnaAD v N (CNMP )
CASF LR /7 SILTICF tR / SLICF
1 42451 A, N1AT

2 -4Qp6,7 AT 47

FLFYUIRF ANAL YSIS AT X x N _N04
{Nan N ((NMPEe)Y ]
CASF IR 7/ SLICF LHeFT/SLICF
1 R, 4344,
l R17, «l4RSQ,

“ IINTT SHFAR ALI NwWAR| F ACT31R=T7
| ReF T/8HTCF  STRFSS PSY 1INTT STRESS PROAVISTON
ed34u,? 2u,397 60.251 R.7,u,8
=HRSA, A 2R, 314 a0, %90 R.7.,4.5

( 1,909 FROM END NF TNFY (4 M = TENSION Th TAP)
FC FS

PSY PS1

180, 4959,

217, 49y,

FYAMPLF 1 wa RASTC RETATMING WAL AMALYSTS

11:564339 NN 9/177R0

]
¥ HFGTN HEF) STRFSS ANALYSTS
L)

SHE AW AND MOMENT AT THF STfMea

ewees SFCTINN PRAPERTIES AT ¥ =

1,501 { 7,499 FFFTY FRAM END 0OF HFFl) wwee

MOM,  CNMP, FACF NVFRAY | FFFECTIVF REINFORCING  TENSTNN

STGN  WINTYH, TN, NFPTH Th, NFEPTH, TN, ARFA, §0 IN FACF K J
mece eeesveceme coecwreccs cacevemcre cemeweecmes esevees ememe weee=
. 12,00 18,00 15,60 n,79 np 0,243 0,919
- 12,00 1R, N0 1ag,50 0,79 RATT 0,280 0,917

=~ee SHEAR ANALYSTS AT X = 1,SNY ( 7,499 FRAM END NF WFEL® (4V = END PAWN) wee

| nan v N (CNMP 4
CASE LR / SLTICF tR /7 SLICH
1 IQun .7 121R, 0
P 4995 R ary 74

FLEXIIRE ANA|L YSTS AT ¥ = { S0%¢
LOADN N (cNMPze) L
CASF LR / SIICF {(HeFT/SITICF

1 121R, 20NRUR,
2 ary, 297%4,

]

® MOMIF WA CNMPIFTE

L]

.

# UPNATE FTI|IF RFSFT

L]

CNwMAND FNTFRFNg
END

M UNTT SHE AR ALI NWARLE AC131Re77
| RaFT/St TCE  SYRFSS PST  (INTY STRESS PRNVISINN
PLLYE 21 ,1R7 h0, 481 R_T.4,5
29234, ?26,85Q 60,329 H,7,4,5

€ 7,899 FROM ENA OF HFF1 ) (eM x= TENSTUN TN TOP)Y
Fr FS

PST Ps7

Ang, 21394,

1099, 10RU9,
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2-5 HAND CALCULATIONS. Notice the slight difference in finished

grade soil surface elevation between the program (87.46 ft*) and
the hand calculations (87.5 ft). This will cause a difference of about
0.5 percent in active earth force.

Design Date | F=120% e £+
& hacrti /1) 30"
& Chase) -18° ((mrra.//:*(/c bot used for Ctﬂ)
C(haze) = © ,Dsf

.

Vi /
290 | L/‘-O g.0 ~|
i es” ! =T/
3 ‘\ 1'} A
el 878 7 D el 58.83
i
!
{ ,/
| P
//
rd

e=.95¢ 5 .
// actve
| S0 {
Moment_ | /
Center

EV/el0/
ate

rote ! nc7/€c/ any lp‘syvc res/s-/an(é

} * A table of factors for converting inch-pound units of measurement to

b metric (SI) units is presented on page vi.
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C’«:mpi’[e Aor!;’{c/n‘a/ Cart presiures
v il '4

(u.‘;C C.ou/""”6 /ner‘/wc/)

£ cscB_sin (A-S) ]
- Vsin(B+S) + }/ 3/n (848) 5o (p-4)

5in (B-2)

Zn our Ff'obéﬂ\ /5=7o Jo,[.:9,¢623 .
N

A T g’

z:ﬂ [ S
] N
== 71\ .
’se= gh
N

cse 9o Sin (90=307)

K = L Vs w (300 + }/s,;, (30%0) S5in(30°=7.¢(27)
Xal

Sin (Fo=7.4023)

v - [ o) N T L
~ /1}/ +7] L) (3508 | T /.,c,«z/? .

L986 ¢

Lf,c L3710
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5/'-)“-' the b‘“k[// = CuACS/;m/Css 7“76 /Or-CSSU/‘C a.tL
&nL/ .:/e/w//\ H can bDe fK/DrCS\Sec/ S,

/D= 9///'{/4.

; : P = pressore at eley, 72.5
- (120) (6663 -72.5) (.37/)
/o/« 7270 ps/

Compute +ota| force olue 4o actie soil
] P.=(4) (721.0) (66,63 -72.5) .
Fos 5736 lhs.  acts oF 54
.. ek ad elev. 77.9¢

E 54/:)1 /Toments  about po;ﬁ'/’ A

T tenn Factors verﬁiofécag —7|fever Moﬂe?n‘
St (D | CSNENL333)20)  |pe39.¢ 213 [£5332,
st (D VCD.D(3(20) 49050 235y | 14350,
sl @ | (25) (3.5) (120.) 42150 7.25 |+86088
Core (& (1.5) (11.0) (150) +2475. S5 143613
conc & C1.0) (13.5)(150) 42025 2.5 |t5063
conc@ | (.5) (/35)(,5)(/50) £5ub.? 3067 |4/60™> :
[ #573¢ [S.445 32310
Frie -$9% | 00 | o i
/820/ /.5 | £2739 |




Cgmpw‘f rcsu/#anr‘ rateo !

& SHG

= = ,¢#/3 0.k &,33%
/l.c

Comp(//e 7[.:0,7 da r{/‘,}, pressures

Vv Zv(e)(c)
—_— o ———

G—~'¢ A — I -
Lh’ 7.0) ( //.0)3
I= /Z_ = ( /)2 =//0,9 1/;'¢
|
c= .95¢
;8251 (G#201) (55¢) (SS)
J, = /. 110.9

Tm= /eS¢ +86/ = 25/S /95#

Tg= /eS¢ —8C1 = 793 pst
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Cheek slidng S. A Cﬁﬁcm— frie. me#oJ}

Coec 5.3, 45)

R £+
o £ 4

L= ZV Zé’uv f/ + cA
Poe % YH an (45 + 45) # 24 fon (4s+% ) C
(C“/o’"b €7 tur #A 4:'*0)£=0 ,Co/'ﬂl.bt Sur l)

\.I\

Com/ml#c /e/:

P = SVtand to + % TH L (¥5+%) 4o

R ra s920) Cbam 189 #(5)(120) (1.5) bt (4SHST)
R = 18201 (.32%1) +(‘i)(/20) (r5)" (3.0

R.F= STt f¢0S <6319 [bs.

St SFre ths., (om sA»;/,J/'/y

S.E = [o7 </.S NG,
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5@:-,/..'. /Pc?‘au’nhq 11/(,// Sfrcss Am/ys/‘s

T TotreducFion |
A. S#M/ )eef 7[.:e c/c’w//“oc( s <'mw4/eve~ becrns.
3. FBD drawn #r cack member Sn-;f/c SHa Fics
to  Find  mements
C. (wsED  wused

D. See /l-f,. C. 741- 74//:. Mome'n"‘ shear C/IA7)?'M{_

E Cdmvch"C A; rc.;'(( K‘,‘r S'/&'l'n () E[&)ra‘.

e/ m_s‘_é /:_/"W ﬁ

i
.
"5-§ H ‘
P~= 4057
ﬁL_-
q.c'
.. 7o ¥ X v !
| e/ 7o Y| P Lete _J_ :

g
PETHKL= (20) (135)(371) = CLor pst.
P=(£(¢o)(13.5) =457 * @45 4 1
Mg = (4o57) (.57 ) £257 #r-lbs
Vi = “0§7 /bs.
Ny = S (etis) (35)(1%)= 2531
Na=z 253 tbs. Cagial load)
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Com,)u‘lzc As req'c/ (WSD) See ﬁj'.,’

/5’ ZDJDDO
foz.este = nsops (35T ;/A.,d)
d 555"
d-2"
d7=.<”
M= 1826 £
N 253k

_ . —_— -
K /. 2000 = 7343/
1+ 754 / *T,z(uco) /Tl
,383/

g /- K5 == 71 = 9723

- LM L dE Rzl e S

c TN 1. Ry o =212 4.S9YL

E=7.764~

/200> NE ‘o
—— -
A:. o [”'dg (/ ne
A (/LO"’) (l-q‘)c""") “ ('&72'1)('9-?)
s 7 (2a009) C. §v) C15.%) 1n(77e)

A,z -8 (/‘,/“H')

A') = 745 59, /;1.
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C/)Cck C/ f\.z,m;»s‘b‘ C//,,L/ /a nSdre o{;c,'////ﬁ

.k .
M= % f K, bd 2. L (1350) (3831) (8723)Cn) ass)

12000

A',f.' 5-4‘,/7 k‘/T
NE = 2.53(2.7) ~/9.43 LFr-
My« NG = beam depth ok, Gut overreinf)

check Shear
vZTa /,lzJ £ </ 13000 —.c,o/ps{.
gyl %d =‘+°§7/{L)(/§,S') =2/, a”ps:' <fc o.&
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S‘fcm N)VflM 1 /;.:Ue (eley. 74.0)

Active earil,

17;5 /4 } Covlor s k3 (e?/lulual)

§7.44

1 N~ = ©.387

b b /6’ >0° - ’ ?

‘; y=120 lo(-F

o base presboe = 120 (L3879)(13.5")

$7.8786°-L° |
1517 ; i = £2§.398 fﬁ‘
7#0 |[[.] | sher = 628.398(13.5) &

/777 ]

,y = 4242 |6/¢4
mronient = FZé2Z [ 13.5)3;
a 19079 -4 ‘
Divecr Kopies j
X7
y50 [ 200 Shearz 2oo(+) + 400+ 400 i
O
— w |200 |b/4?
52.0 400 1b/F ]
2Y.0 | gov 1b/e4 Mo+ = woés-vﬁ +400(12:79) +400(7-%)
= 4800 +)100 + | €00 '
2@7,7—, = 9500 IL-f/
derd wejght = |(13.5)(150) =2ozs# [l '
- S(n.s)lisedz= soé ™ | ,
.5
2 <tp 2 - —zot.s(,.f) +5'06’('+—,—)_ 1€03 . /
Y X 2025 Frog =~z - 0.633

oWt = z;:n(l_:t{ _ .(JJ).—.ZJJI(. m;’)-.- Z 9541 4,
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Losd coso | Fobrh 24 nge

N= 2531 I,/

V=¢2+2 |L/R

M= 19099 + 296 = 17375 I§~4, 2
Lo/ cue D Loiofi i Lase

N= 2531 B /&

/= 4242 4 1100 e S+71 LB/

M= 193Y8 + 9600 = 2y9¢S lh-6 /3

SA‘?V ot Cley, 75.17 ./J (/,}7/1_),0)

£
573937 % =73.9
.\ avs AL LD WY
&2Y.398 psf

f = 763.9 %

Load case 7 ,Za.h/ .SAe?r 2+ Clev. 7577

V= Sa42 -703 = 9739 #/
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Mo spom = =5 067 + ?Z(.s(.'_'é—%‘). —_— 980 A Cinal

) ?
N - lloZ (\15); XZK.S #/,

1,5 ) )
(2 -5)-o0ns

2-717




/1eel /\/ VM 27 y-}em (%= /.SO/) losd cae 2

?7.4-£+ =87 s’
C’ 7-46 .,.2:—- = 75 1933’
/ } ',islx 120 ecf: ,50 (J{
w:lw(cf ,
eer» oW p 13- T¢ sitoped= 16251 p3¥
=2 | ) g0
Vy,
A oe® pcf | 72.5

1.8
V= 150(1,5) ;éz.m.(—z,r) 'fOL’s){7$) E127.5) 1559(2-5)

P“‘ / J /55? /w

- sg1,s+ 12196 . 16875 _ $S10_ SHL.5. 4o0ks)]
12185 +hto =577
L set S]] e s8) sty o

+ 1190((-5)

= 22925 +71410 = 3035 ') 413 = 303 #Y "

»
N eardh ‘OﬂfJ.ﬂc crn en’ of ége/ \
/)

€59
B L= L PR L
726 pf oy momm = _610. ;)(O’L{)z 3%

axi3l ececontn =
€ 9 0




2-6 COMPARISONS OF RESULTS AND DISCUSSION
2-6~1 Load Case 1 Stability Summary:

Hand Percent
Item Program Calculation Difference of Hand
Resultant ratio 0.4139 0.4133 0.0006 0.15
Sliding factor of safety 1.07 1.07 0 0
Bearing pressure, psf
Toe end 2504 2515 -11 0.44
Heel end 798 793 5 0.63
Coulomb Ka
Over heel 0.3711 0.3711 0 0
On stem 0.3879 0.3879 0 0
Active earth force, 1b/ft
Over heel 5908 5936 -28 0.47
On stem 4220 4242 =22 0.52
2-6-2 Load Case 2 Forces and Moments:
Hand Percent
Item Program Calculation Difference of Hand
Stem axial force 2,531 2,531 0 0
Stem shear at base 5,420 5,442 =22 0.4
Stem moment at base 28,827 28,985 -158 0.54
Toe axial force 837 827 10 1.21
Toe shear at stem - -4,929 - -~
Toe moment at stem -4,859 ~-4,860 1 0
Heel axial force 1,218 1,039 175 17.2
Heel shear 4,996 5,233 -237 4.5
Heel moment 29,234 30, 348 1,114 3.7

2-6-3 Discussion. The only significant differences are in the heel
forces and moments. These differences arise from the way that
stability analysis results are transferred to the structural analysis
computation modules. For example, active earth forces are the only
items contributing to heel axial force, with no seepage and key reaction
forces. These forces are lumped from the Coulomb pressure diagram, to
be in the same form as the alternate incremental wedge nodal forces.
The axial force and moment summation routines for the heel pick up the
lumped forces from module SA (run implicitly by module FA) instead of
the actual pressures, and so inclucd~ the pressure acting on an
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additional vertical contributing area that may be as high as one half of
the spacing between nodes. The nodes are spaced 12 in. apart in this
problem, so the error may be as much as 659 psf times 0.5 ft or 329 1b/frc.
This is more than the error for this problem of 175 lb/ft. See paragraph
11-4 of the User's Reference Manual for more examples and discussion of
these effects.

2-80




CHAPTER 3:

PROBLEM V2

3-1 DESCRIPTION OF PROBLEM.
the Basic User's Guide;
with no difference in finished
The backfill and subgrade both

| floodwall loadings are used:

member analysis of a basic floodwall.

i will be in a Commapnd-Data file named EX3DATA.
! will be interactive at the time-share terminal.

This problem is the same as example 3 in
i.e., an analysis of a basic floodwall
grade between the two sides of the stem.
have friction and cohesion, and standard

E The objective of this example is to demonstrate stability and

The example is the
same wall for the floodwall hand computation example.

Data

Program control

(ESTW(LC) = 50)
Level Surface (SST =100)

12.00

(ESHW(LC) = 50)

TSTT = 18"
EL +65.0 (ETS = 65) '-q— 7 Loading 1 (ELWH = 65)
Basic Working Point i?
- <7 Loading 2 (ELWH = 62)
% Vertical Stem Face No Top Panel
‘; (TSB = 0) E_SBPB‘ (HSTPH =0, HSTPB =0)

EL. 50.0 Vi (ELWT = 50) Level Surface (HS3 =100)
No Inter Panel Earth Crack
(TW1 =0, TS1 =100) (KRACK = 1)
(floodwall standard)
) (HEEJT2 = 18")
TS2:24.0 HEELT1® 2)°
QSEEEHT =18;l_ X
EL 43 I i
BTEL = 43 " Level Base (BS =0)

TW2 = 8'-3"

w |

HEELW=

BW= Z5.0 ft.

Stem Ratio (STR*)

Syils Design Data (SPF3)

s= 125 1lb/cf (GAMASZ = 125)

$ = 150 (PHI3 =15)

C = 400 1lb/sf (CCH3 = 400)

Angle sliding frizction on concrete

Adhesive strength against concrete
(ADHS3 = 400)

o

|

I

No Key
DKEY = 0

159(PH153
"40C 1lb/sf

13)

*To be calculated by program - input value of C in data.
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E.. 08

\
3" CLEAR :\
"5 i2—
¥

Const» I+  EL 55

fe—

3"CLEAR #6®12

—_—

#9012
Bor Luily developed belo 1. SO

: (ol o I
#* 7@ 12, Aterncte ot 6" with

~4#7 @12 in same layer
% g-6" |

{

K#S @ 12,|Alternate at 6")

3

4"Cleat

Defu lisfs CND and CNWD defoslf volves:
fc = 3000 PSI

fc = 0.35fc = 1050 PSI (FOR HYDRAULIC STRUCTURES)
fy s 40.000 Psl

f

20,000 PSI

(FOR HMYDRAULIC STRUCTURES)

WALL REINFORCEMENT

3-1-1 Load case 1 has the water elevation over the heel at the top of

the stem.

3-1-2 Load case 2 has the water elevation over the heel 3 ft below the
top of the stem.
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3-2 DATA PREPARATION. Paragraph references are to the Basic User's

Guide:
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Modvl PA Lop Lowpdrsin 203 /54

Molete hg Lor Sheecs D234y 5a8
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A Heel, P?l?vqn/l &5 ¢4)
LOocC vile 24 piLrer opd:
Buw+1.992? = 25.0+(,9979 - 24,9977
e~

4 decimmls Loca2b € end
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’O’fm pter fﬂ[LOCI ") . A,n BT(’/’) =*‘7£ &= I.ZO @/I
AS7.88lLn = Sime 2 ot e0/
Scel 29 Sbemn 15 Some ¢ 9+ Lo¢ -lé

! LNA  ASTLBT (oo id) L8 AsTE82 (wx cvg
ot =2 sP iﬂ//é 7 B m /xj 4
Sns 2¢ / 0.5 / 6. ¢+1

S7ed 16/ /1,20 /) (5o o0t

Copcrese 909/}(1} Poran) srers Y, Iovn,n,d &-10

Doto Lers CND nd cwwD Pie no¥ He oFed Becruse
2// of .,l—d‘ db/’ulf y,/p{; 2,8 3((‘/)76}¢.

Dsps Lisyr S7reo s rns> o/;(lé‘nl/o 4 20349573,

CosH Ja/vaj 71?_}0-1/1‘ o=l
Nor ”ee[/' becrvse Fhere 15 no quﬂ/:r; detined
between @xisting wd L 2ehtill s0i7 Spsiems P04 berovss PO

Cogt s 2pe gires,

PATS Rsavy == Buiesr DATA =l

e




R et

DATA FILE:

«0LD EX3DATR

©1040 NAME EXAMPLE V2 -- BASIC FLOOD WALL RNALYEIS <USER GUIDE EX. 3/
SRAVE FEXVEDRT

DHTHR SAVED-EXVEDRT

oL IZT EXVZDAT

1000 INITY
1010 ¢
1120
1030
1ud0
000
Suln

EXAMPLE v2 -- BRZIC FLOOD WALL ANALYSIS <USER GUIDE EX.

0 %0.0 100.0

! 0D S0.0 100,0

N w000 3 15,0 400.0 125.0 15.0 400.0

010 1 S0.0 e5.0

20 ZEEP & S0.0 é2.¢

: 3000 WMLA €5.0 8.25 C C

i 4010 WLRE &5.0 &4.0 &s.0 D0

\ 3020 WLRAH 18,0 C  g21.0
3020 WLAS  18.0 0.0 30,0 0.0 0.0 C
3040 WLAT 43.0 18,0 24,0 0.0 100,0
so00 ZTLE t 0.31 t 0.44

)

. i 3TLS 11 0.44 1 1,00

% <020 * 1s T 1 2.00

; S100 1 1 0.44 1 1,00
<110 ITLB 6 1 3 1 2.00

3 <200 ITLE 26 1 0.60 1 0.44

! 210 TTLE 16 1 1.e0 1

mu) UPDATE




R o i . o

L - B e N

3-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

*FORTRAN
SRUN WESLIB-TWDAsR

09-17-80 12.108

PROGRAM TWDR -- 713-F3-R0O 027
T-WALL DESIGH-ANALYSIS
REL 1.0 RUG 80

*RESPOND WITH ? FOR ANY HELP)

ENTER UPDATE FILE NAME (7 CHAR MAX)
7EXVEUPD

VT T T O

FOR REFORT FILE»
ENTER NAME TO BE USED ON REPORT FILE IDENT CARDs 12 CHAR. MAX.
"W.R.PRICE
i ENTER YOUR MACON ACCOUNT NUMBER
‘N0

S

ENTER NAME OF COMMAND-DATA FILE OR

ENTEF R CARRIAGE RETURN 1F COMMANDS RRE TO BE ENTERED INTERRCTIVELY
“EXVEDAT

FPOCESSING DATA FILE...

3 HOT ENOUGH VRLUEZ ENTERED IN DATR LIST - ZPER
3 TRAILING VALUES SET 1O -C~

HOT ENDUGH VRLUEE ENTERED IN DATA LIST - ZEEP
TRAILING VRLUES SET TO “C-

s HOT ENDUGH YALUES ENTERED IN DATA LIST - SEEP
3 TRAILING VALUES ZET TO C~

H . ¢ UPDRTE FILE PEZEY

@

DATA FILE FROCESIING DONE

o 28 s -
$ 86

PETUFN TO INTEFPRCTIVE INFULT

N
,_;z
- COMMAND
', PUM FR
THE FEZULTHANT RATIO = U.24e0s FOR LORD CHIE 1
THE FE_LLTHAMT FATIO = 0,411« FOP LOAD CR.E ¢ '

3-9
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FIMAL FRACTOR OF SAFETY AGAINIT SLIDING = 1.73» FOR LOAD CASE 1
EV ALLOWABLE STRENGTH METHOD

L =CsFS+2C” TANPHI “=TANPHI/FS
FIMAL FACTOR OF SAFETY RGRINST SLIDING = 2.68» FOR LODAD CRSE ¢
FY ALLOWABLE STRENGTH METHOD
L =CsFS+2C° TANPHI “=TANPHI -FS
% TOTAHL CONCRETE VOLUME = 31.82 CU FT ~ LF»» FOR LORD CAZE 1
TOTAL CONCRETE VOLUME = 21.82 CU FT ~ LF>s FOR LORD CRIE &

ENTER 1| YO SEE PLOTZ OF THE DATR AND ANALYSES
(MAKE HAPD CDOPY BEFORE CARRIAGE RETURM)
Or 0 TO OMIT THE PLOTS

. =T~y

UFDATE FILE RESET

wonon

] # COMMAND-DATA PHASE ENTERED
] . OMMAND
TRUM WA

@ BESIN MODULE WA

EH

EMTER 1 TO 3EE A TRBLE OF ¥ AND v CORNER CDDRDINATE:
OF T TO CONTINUE WITHOUT ZEEING THE TAELE

s
TO SET DEFAULT VALUE FOR "IFEM"s ANSWER NEAXAT CUEZTION WITH A CAFFIAGE FETUEN:

was [FEM IS NOT DBEFIMEDSs =0 WO MUZT k

ENTER 0 TO UZE LOARD CAZE: AI-1Z

oF 1 7O ALZ0 UZE EM ALTERNRTE ZFPECIAL LDRADIMGE
‘HOCAPRIAGE PETURN WILL INZERT THI:Z DEFAULT
YALUE OF 1>

arF ¥ FOF MORE II.FOPMRTION

ar L TO CONTINUE DRTH CHECK WITHOUT COMPLUTATIONE

oF ¢ 7D AEOFT THE MODILE

@ BESIM JTREZI AMALYITC

3-10




ENTERP T TO GET THE AMALYI1T PEIULTC
OF F TO PUT THEM IN THE REPORT FILE

OF B TO PUT THEM ROTH PLACES
R

HT vOUF TEFMIMAL

ENTER THE LORD CASE NUMBER YDU WANT ANALYZED
OR A ZERO FOF ALL LOAD CRIES IN DRTA LIST

OR o TO STOP THE MODULE
0

BEGIN STEM ITRESS ANALYSIS

Ty
4

SELECT TYPE Cs 3» OR F ANALVIIZ
0

STEM ANALYSIS COMPLETE TD BRASE

SELECT TYPE Cs s OF F ANALYIIS
N

# BEGIN TOE STREZS RAMALYIID

CELECT TYPE C» s OF F RMALYZIE

o
TOE ANALYEIE COMPLETE TO ZTEM

SELECT TYPE Co 3» OF F ANALYILZ
N

m

: BEGIN HEEL STRE:Z AMALYIIS

CELECT TYPE Cs =s OF F ANRLYVZIZ

HEEL ANRLYZIS COMPLETE TO END

ZELECT TYPE C» Z» DR F AMALYIIC
Y

»

P

MODULE WR COMPLETE

EH

$ UPDRTE FILE FECETY

FOR

FOF

FOR

FOF

FOF

FOF

"CRT
ITEM «OF 7+ Ho
STEM ‘OF 7+ My
TOE <OF %+ Mo
TOE «OF 7+ Ms
HEEL <OF 7+ N
HEEL (OF ¥s N»
3-11
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# COMMAND-DRTA FMATE ENTERED

COMMAND
TEMT

ENTER S TO TEND FEPORT TO RDFC TEPMINAL
OF 0 TO ZAVE IT A A FERMANENT FILE
OF 1 TO DETACH ‘DESTROYY IT--

‘s

EMTER vOUF RDP CENTER TEFMINAL MACON ITATION CODE

TR0

IHUME & 24RZR

FOUP UFDATE FILE FOP FUTURE PESTART IS NAMED EXYZUPRPD
sToP Ok ‘RELEASE UNMEEDED FILES?

*




o

XFORTRAN
XRUN UESLIB/TUDA,R

09/18/80 09.754

PROGROR TUDA -- 713-FI-RO 67
T-UALL DESIGN/ANALYSIS
REL 1.0 AUG B0
(RESPOND UITH ? FOR ANY HELP)
ENTER UPDATE FILE NAME (7 CHAR MAX)
;EXVSTENP

FOR_REPORT FILE
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.

P.
ENTER YOUR MACON ACCOUNT MUMBER

ENTER NAME OF COMMAND-DATA FILE OR
‘E’NTER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY

IS THIS AN IN!TIM. M OR A RESTART OF A PREVIOUS RUN?
ENTER ' INIT’ OR

COMMAND
PREST EXV2UPD

8- ALL DATA RESET FOR FRESH s'rm
8- COMMON DATA RESET FROM RESTART FXLE EXV2UPD , UPDATE FILE RESET -¢

COMMAND

"RUN FA

THE "ESULTANT RATIO » 9.2420, FOR LOAD CASE 1

THE RESULTANT RATIO » 0.3611, FOR LOAD CASE 2

FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.73, FOR LOAD CASE 1
BY ALLOWABLE STRENGTH METHOD

C’eC/FS+2C’ TANPHI = TANPHI/F S

FINAL FACTOR OF SAFETY AGAINST SLIDING - 2.68, FOR LOAD CASE 2
BY ALLOUABLE STRENGTH METHOD

C’«C/FS+23C’ TANPHI ' «TANPHI/F S

TOTAL CONCRETE VOLUME = 81.82 (CU FT 7 LF), FOR LOAD CASE 1

TOTAL CONCRETE VOLUME -~ 81.82 (CU FT 7 LF), FOR LOAD CASE 2

ENTER 1 TO SEE PLOTS OF THE DQTQ AND ANALYSES
(MAKE HARD COPY BEFORE CARRIAGE RETURN)
° OR 0 TO ONIT THE PLOTS
1

3-13
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1
e
ENTER DESIRED ACTIVE LOADCASE

K2

ACTIVE LOAD CASES
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your wpdatle file for fulure restard is named DXVETENP
step 0K (relesse unneeded files)
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FILE mELEARED CrvaTEe




34 REPORT FILE PRINTOUT:

AHAXCNKURKRERIF LR R NN RRPRERRARRARRRARRRARRRARARARRRARRRARAR
127 72 VOO Q/17/A0

MOTES T Fxo) ATN SPECTAL PRINTONIT THAT MTIGHT AF IN THTS FILFeae

THE VALHE 20 1D23uF 481" TS HSED TN DFNOTE AN (INDEFINFN TTFW)

; THE VALIIE e 10828 471" MEANS THAT THE NDEFAULT VALUE wAS REQUFSTFN,

; A TMEMNAY B AT AT ,,," MFSSARF PPNRARLY MFANS THAT NEEDFN DATA IS UINDEF TNED,
i FMR DE NNTES,

3 FOUv AN ENTFRENS

] Hee

! Ne ALl DATA HESFT FNP FRESH STARY o#

CNAMAND 0 TEREND S
]

CNUMaan EMTERENY

>

3-20




- e T

12: Relp 1N G/ T7/R0
VALY PECLARED T HE A HYDRAHI TC FINOD WAL
COVUAND P NTEREDY

MAME  FXAMPIF V) wma AASTC FENND wWALY ANAL YSTS (HSER GILIDF

FOMMAND ENTEREN
SSHrE N so.n 100, 0

rOaMAND FNTERFNY
SS1 n sa.n 100 .0

FrOeaND FMTERFDg
SPEY 15,8 afho 0 125,00 15,0 400 ,0

MY FNONIGHM yALIIES FNTFREDN TN DATA | TST « SPFY
TRATI TR VAL HFS SEY TN °C°

cOMann FMTIFRFNg )
SFED 1 §A_0  AS .0

NOT EMOHCH yALIES FMTERFD TN NDATA | TST « SFFP
TRATLING VAL I'FS SFT TN *r°

FOMUAND FNTFRFNG
SFEP D2 K00 a2 ,.N

NOT ENMIGH YA HIFS FMTERFN TN NATA | IST e SFFP
TRATI TMG VAL IS SFT TR °r°

FOMMAND ENTERFD
A AN,D O RDPR

COMMAMD EMTEREL ;
wh AR PR 0 Pa.0 2A,0 0,0

COMMAMDN FMTERENS
w) AM 1A, N r Ar.n

Chv-aAan PuTEWENY
WLAS 1R A pn e n AN 0N

¥ AN pPrTgoRr e
AT at.a R DA A 0 1060

FOOMAYDY P MTERE e
QN ] 1 n, 1 nonn

CAMMAND Enrrncni
STLS 11 n_ag 1 1,00

COMMAND FNTFRFNt
STILS 1S 8 f 2.00

CNMMAND ENTFREDN}
STLR 1t t 0,40 1 1,00

COMMAND ENTERENG
STHA & 1 ) 1 2,00

COAMMAND FNTERFD
STIR 26 1 O0,A0 t 0,40

3-21
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COMMAND ENTERFNg
STLRA ts .} 1,20 1 S

CNUMAND ENTFREDG

UPNATF
[
# UPDATE FILF RFSEY !
' ]
1
[ FYAMPLE V) aw HASTE HIONN wall ANAJ YSTS (UISER GUIDE Fx, 3%
1211057 NN Q/1T/AN
! . 4
® RFLIN RASTE STARTITTY NATA CHFCK 3
‘ L]
NEEAILT VALUE NF h2,S0000 HSEN FNR RAMAW (LnAD CASE 1)
NEEAINTY val nF N 150,0000 HAFND FNR RAMAC t1nanp CASF 1) ’
NEEAI T VA NF NF 1. 000000 HeEnN FNR F8S (1 NAD CASE 1)
N PEF AN T VAl hE IF 2. n0n0n00 HSEDN FOP ¢ XN tnan CaSF 1)
! PEEALT VAILLE OF A, HGFN ENR 1ICEXSY (L NAD CASF 1)
DEEAIN T va)1b NF n, NEFN FNR UFFXSa 1 OAD CASF 1)
b NEE AN T VAl b NF n, NKFN FOP N XSS (LOAD CASF 1)
REs AN T valuF NF n, UKEN FNR HICRKF S (1 NAD CASF 1)
8 NEF AT varns Nt h, NEEN FNR UCRFSD 71 0AD CASF 1)
A AEALT VAL nE A, HeEn FNR NCRFE? 1 AAR CASE 1)
| NEFALE T wal F OF n, HEFN FNR IICAFRY (LNAD CASF 1)
NEBAIN T yar1d DF n, HREN NP IIFKRFSH I NAD CASH 1"
NEEAIN Y vatF OF IIGLLELYLY HeF N FNE 1 wS 1 NAD AR "
' AFE AN T valud DF 1.00000N HEEn FOR ufwh (LNAD FASFE 1)
i NEEAIY T Val tif nF t,00nn00 nerh FNER I wK AR CASF 1
NES AN T val ik NF > HEFN FnR 1FwnC (L OAD FASE 1)
NEBAIN T vajpuf nf [] Nner® Fnp 14 SN rOAD CASE 1

3-22




- T T

TPty Y N Yo Y S o o e

NEFAIN T VAL NIF 0F 1.000000 NEFD #NR CFMA 1L0AD CASE 1)
MO NEEAINT VAIVE FNR RAMIN SN SET TN LINDEFINEN (1 0AD CASE 1)
NEFALN T val g PF 1 NGFD FNR KRACK (LDAD CASF 1)
NEEAIN T VAl WF NF 1.500000 1IISFN FOR FSMIN (L NAD CASF 1)
NEEAIL T VAL LF NF ? HWSFN FNR NSIL INE (.0AD CASF 1)
NEF AT valIF DF n, HSFP FNAR HGSW 1 NAD CASE 1)
NEFAIET val ik 0OF ? HSFDN FNR TFWOL (LNAD CASF  2?)
i PEFAINT valub AF ' HEFP FOR TFSNY (1 NAD CASE  ?)
DEFALILT VAL NE NF 1.n00000 ISFD FNR CFMA (LNAD CASF )
N REFAIN T VALUF FNR RRMIN §N SET TN UMDFFINFN ¢ NAD CASE 2)
NERALIL YT VAL UF 0OF 1 USFN FNR KRACK (LOAD CASF 29
3 NEFAILT valuF NF 1.500000 NSEN FNR FSMIN (LNAD CASF 2)
NEFAIN T val ufk 0F ? HSFN FNR NSL INF (1 DAD CASE 2
DEE AN T VALUF 0OF n, NSFD FNR HESW (1 0AD CASE 2)
NEFAULT VALUF NF 100,0000 1SEN FNOR HSSSH (10AD CASE 1)
NEFAIN T valnuk nF n, NKFN FNR NTSSK (1LOAD CASF 1)
|

FYAMPIE VD o= HASTC FINND wAll ANALYSIS (USFR GIIDE bx, 3)
171112887 NN Q/17/AN

"
B NEGTN BARY D NF STARTI TTY DATA CHECHE
]

3-23 %




FYXAMPIE VD o= RASIC FINOD wALL ANA&) YSTIS (USFR GUINE Fx, 3)
17011887 NN Q/17/AD

~

¥ REGTMH MARNLF FA

[

VARTAR{F HFEI W CALCIN ATFD |ﬂ;P§ (RWaTW2=TSTR)

i
!

VARTARIF HSRPR CAICIHLATFD OR DFFAUL TED TN CIL.NSE COORNINATES,
HSKRPAR = N _K0280% TM/FT,

CONRNINATES NF CORMFERS NF WALL CRDSS-SFLTION

XarINPPNIMATES ARF + TOWARN HEEL FROM RASIC WORKING PDINT (HWP)
Yo NORNTMNATFS ARF FLFVATTINMS

Py, X Y NESCRIPTINN OF PNINT
1 n, A5, 0000 RASTE WNRKING POTNT 2z TNE-SIDF NF STEM TOP
? n, ay RUTA RATINM NF TNFSINF FACF NF STEM (AT TS1)
13 n, 'EPE YR Y] RFTWEEN TSt AND TS2, NN TOP FACF NF TNE
] =R, 2500 44,5000 NP NF TNEHT = AT OITFR END OF Tw2
5 «n,2500 ay, nnno TNE END OF RASE = AT RTF1
tn th, 7500 QY 0nno HEEL FND OF RASF
1" ta, 7800 44,5000 AP OF HEFL TP x TNP NF NHTER END NF HEEL
12 2.500n 44,7500 RATTNY NF HEE| «SINF FACE NF STEM
1t 1.5000 K&, 0000 HATTOM NF HFEL«SINF TnNP PANEL OF STEM
14 t,5000 65,0000 TnP OF HEEL =STDE FACF NF STEM

H HNRTINHTAL MHOM=SFFPAGF PRFSSIIRFS ARF 7FPO )
8 NFCANSE YNIIR KRACK VAINF NE | CANCFLS ACTIVF FARTH

# OAND RECAHIGE PPESSIIRES WY ANN/NOR wa (NATA | IST SCWH)Y

# OARFE UNNEFINEN, TERN, NP NFGATIVE

THE ENLINNTING TAREE INCHUNES WALL AND SONTL +WATER MASS ARNVE AASE, AND
THE FORCES AFTING NN TT, FYCEPT THAT HNRTZONTAL SEFEPAGF AND UPLTFT

ARE MAT 10| HNFN WHE B TACTIVE FAPTH" TNCIUNFS THF wleWd WATER PRFSSIRF
TE A FOACK 1S ASSHMED T8 THE FARTH CNVER OAVER THF FNDN NF THFE WFF| ,

1 DAD T ASF 1

VFRTICAL HARTZOMTA| MAMENT
§ FNRCE FOKECF
ot | H/SQ) ICF | H/81 TCF | A«FT/SHTICF
i g g
“Ay ] 12278 A% n, 132A%n KT
APTIVE BARTH n, n, 0,
SHTI swATHE ratny &7 n, R LR S
\ QUULHMADLE S n, n, n,
NIVECY §jabeg n, n, 0,
cpen n, n, n, "
FARTUNUIAKE n, n, a,
LEAR & X1 ER R A T n, SIPThu 07

A OHNRTINMTIAL MNMaSFERPAGF PRESSIIRES ARFE ZERN

# OHECAIISE YAUR KWACK VALDE NF | CAMPFLS ACTIVF FARTH
# AND BECANKE PRFSSIINES W ANND/OR wd (NATA | IST SCWM)
g ARE UNNFRINEN, 2FRO, NR MEGATTVE,

3-24




THE FOLLNWIMGE TARIE TACLIIDFS WAL AND SOTL4WATER MASS ARNVE BASFE, AND
THE FORCES ACTTIHG (1N IT, FXCEPT THAT HORTZANTAL SEEPAGF AND UPIIFT

AQE MNT TNCIUNEN HFRE, "ACTIVF FARTH®™ INCLUNFS THE WleWd WATER PRESSUPE
TE A CRAFCK 1S ASSHIEEN TN THF FARTH FOVER NVER THE FND nF THF HEEL,

)| NAD CASF 2

VERTTICAI HNRTZNNTAL MOMFNT
FOREE FORCF
N PR/SLICE LA/St TCF LRFT/SLICE
L L ey Y L LT YT PP Y Y Y PP R L AL L AL L L L L LA L E E Ll Ll el dd e
4 WAl 12273 4% n, 132R%4,67
il ACTIVFE FARTH n, 0, 0,
ST swaTHR PST9R AR n, 3AS5AR2,24
SHRCHARRKFS . 0, 0,
3 NIRECT { OLADS n, 0, 0.
L1 n, n, n,
FARTHNDAKE n, 0, 0,
P e T P YT YR L P P PR Y L Y L LR L AL R L LA L L L L Ll L Ll tad kg
3 TNTAY INOTP N2 n, S1RU1 A,

EXAUPIF V) o= HASTE FILOND wall AMAI YSTS (USFR GUIDF &Xx, 3)
12311 ¢h0 N B/9T /R0

]
¥ REGIN THE AVERTHRMING FOMPIITATINN
[}

| NaAn rask 1
&
M
i
NEEAIL T VAL NF NS (| HGEN ENR TSFT(LL) (L 0AD CASE 1)
NER ALY VaLpF NF [] 1HeEh FOAR NPPED(IC) (INAD CASE )

PE QI TAMT 1§ NHTISEIRE THE »FON AN THE 10 STNF

EEFErTIve RASE = 1A_1R (K1),
FONRRTMATES OF JERe PRESSNHNE N1 The NAGF g
) X7 = MY AR vy o= ny NN
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|
1
i
1

CREFE PATH NESPFRIPTINN FOR | NAD CASF

Xl NARNINATF S Yol (MNRNTMATFS HYDRNSTATIC PRFSSIIRF
16,75 hS, 0NN n,
18,78 ay nn 1375,00
Q,al qx, nn 1375,n0
P - 19 ny, 00 &R, 17
-R,?S an,nn n,

NVERTIRNING HYNRRAIN TC ARADTENT H n,59%R

> VAILUF OF mppne|rY Faimn 2 ! IN S/R CHFXTT (LDAD CASF 1)

> VALINF 0OF ADHS3Y [ AL L] ann, nnnn IN S/R CHEKRT (I NAD CASF 1)

‘ > VAILDE OF PHISY FOUND = 15,00000 IN §/R CHFKRT (L.NAD CASE 1)
E > VALUF OF ARHSO FOUND = 0, IN S/R CHFKRY (1.OAD CASF 1)
| > VAL LE NF APMSS EAUND = 0l IN S/R CHEKRT (1L.NAD CASF 1)
> VALIIFE OF PHTSA EMn = o', IN §/R CHFKRT (1 NAD CASF 1)

> VALIIF 0OF 018G FAOMn = 0, IN S/R CHFKRT (LDAD CASE 1)

! AT AASFoSGNTL [HTEREACF

#F TOMHTEN AVERACGE CNOFEFTICTENT NF FRIFTINN = 6,27
wF IRHMTEN AVFRARE ANMESTAN ] non_0o (LRS/SN,FTY
FFEFCTIVE HASE wINTH H 1A, 1R (FEFTY
FEFECTIVE I FNGTH AL NNG RASE S) NPE 2 {R,1A (FFET)
FORMAY FORFE ACTINMG NM RASE = §131%2,91 (LAS/SLICE)Y
FRICTING AL FORCH = 352u,.31 (LAS/SLICE)Y
ENREF NF TR ARMESTNM z 72710 ,06 (IRS/SETCED
TATAIL FAQCE Al NMG KASF H 10794 38 (1 KS/S1 ICED
HORTZNMY AL COMPAMENT NF TNTAL FNRCE = 10790 ,38 (1 BS/SLICE)

DASSTIVE FARYN PRESSIIRES FNAR | NAD raSt 1

L = 1

FISVATION OF Tt NE SNT) - en 0nAD (FT)Y

OBOEFSSURFE AT Tae Ok SNT) - o, (AR FAY N B |

FIEVATINN AY HOT T NE T = 43,000 {(FTY

PR SSHIFE AT unTres N T = -NiP .87 (LRS/SN _F 1Y

FILEVATIN® Np p0wb QT PNOTMT 0N WAl | = ny, nnn fF1)

PLESSIHBRE AT (ST ONTHT N wA) = =L RPp A7 LAz FTY

Panelyp FARYTa E00(E - -1RHT N (1 HS/2S1 Tk '.!

PARSYyE T AT vvp Y = s, a (F Tei RQ/S) 10F Y

NISTANCF FRNOM THE TAE TN THE RESIH TANT 6,05 (FT)

VERTICAL FORCE NUF TN HPLTFT PRESSHRF NN RASE = wPA228 .30 (LRS/SLICED
HNRTIZONMTAL FORCE NIF 10O HYNRNSTATYIC PRESSIRFS s t26Rt 31 (LRS/SLICF)
MOENT NIE TO 0P TFT AMD HYDRRNSTATTIC PRFSSURFS = «097449,7R (FYTel RS/SLICF)

THE PESHI TAMT RATIN = n,2030, FNR (L NAD CASE ¢t
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1 0AN CASE ?

DIFABLD vabub NE 1 HSED FOR TSFT(LL) (1 NAD CASF ?)
DEFALL T VAL OF [ HSED FNe NPPD(I () (1 NAD CASF )

RQFSI TANT TS WTTHTM THE NERN

FREEP OATH DESERIPTION FOR | NAD CASF P

Xef NORNTMATFS Y=CNNRNTINATES HYDRASTATIC PRESSHRF
16,75 2,00 0,
1h, 18 4y, 0o 1187,50
en 2% av, no 601,56
-8, 75 50,00 n,

NVERTHUNTIG HYNDRAIN TC ARADTFENT = 0,370

> VALIF DF appn(y ) FNLN x t IN S/R CHENTT (|.NAD (ASH 2)
> YALItF NF ADNSY EOpMn g ann nnnn IN S/P CHFKRT (L NAD CASF 23
> VAL DF DHTSY FRHMA = 1 nnnnn TM S/R rHFKRT (INAD CASF 2
> VALt 4 ahwHSU FOunN = n, IN S/8 rHERRY (| NAN CASF 2)
> VALIIBE NE ARNKSR [ NATNLYI N n, TN S/ FHEXBT (| NAD CASF )
> vALUE FE patqg Frien = n, Th S/ rHEXKRT (I NAD [ ASF )
» AL 0F pupAan [ TRE I P i" Tt S/ rubwRYT (] 1AD [ ASE PR

| AT HRASF=SNTI TMTERFACF

a wETIGHTEN AVEWAGF COFFEICTENT NF FRICTINN
. WETGHTIEN AVERAGE ADHFSINM

FFFFOTIVFE HASFE wIDTH

FEFECTIVF I FMNATH Al MG RASF S) NP

MOARMAL FNRCFE ACTIMG NN RASF

FRICTINNAL FNORCF

ENRFS NOE TN ADKHESTNN

TNTAL FNRCE A) NG RASFE

HAKTZNHT AL COMEANENT NF TNTA| FNRCF

0,27

unn .00 (LRS/SO,FT)

25.00 (FEET)

P5.00 (FEFTY
157009,23 (LRS/SLTCE)
4209,72R (I RS/SIICE)
10000,00 (LRS/SLICF)
ta4209,28 (LRS/StICEY ;
furne 28 (LRS/SLICE)




PASKTIVF FARTH PRESSURES FNAR 1 NAD CaASF 2

MNP

FIFVATINN NF TNP NF SNT|
$RERSHRE AT TNP NF SNTY|
FIEVATINN AT ROITINH 0F TOF

1

S0, NR2 (FT) ]
", (LRS/SD,FTY

a3, 000 (F1)

k3
2
3 PUESSHRE AT RATTAM OF Tnp 2 0, (LHS/SALFTY
FIFVATINN NE ) OWEST PNAINT NN WAL| = as, 000 (F1)
PRFSSIIPFE AT {NwFSTY POTMT NN WALL e 0O, (LRS/SN,FT)
PAGSSTVE FAWTH FORTE = 0, (LRS/SI ICEY
PASSTVE FARTH MAMENMT s 0, (FTal RS/SLICE)
k

NISTANCF ERN™ THE TNF TN THF RESIH TANT = 9,0% (FT)
VEWTTICAl FORCE NUF TN 0P TFY PRESSUIRE NN RASE e 2103, 2R (LAS/SLICF)
HART/ONTAL FORCFE NIE TN HYDROSTATTIC PRESSIPFS z Q175,78 (LHS/SLICF)

MAMEMT NIE 1O P TET AND HYNRASTATIC PRFSSURFS = «37459%,75 (FTel RS/SLICH)

THE RESHETANT RATTIN = N %A1, FNR | NAD CASF 2

il
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FXAMDLE VD == RASTIC FINAD WALl ANAI YSIS (NSFR GUIDE FY, 3)
t2¢12: 6 NN Q/717/R0

L]
® REGIN SLIPTSG FOMPLTATINM
[
FIMAL SACTYOR NF SAFFTY AGAINST SIINTNG = 1.7%, FNR 1 NAD CASF 1
RY A1 OWaARLE STRENGTH METHAND
E e FSapr? TAMPHT “TANPHTZF S
L
] SHM AF PRTVING FORCFS = 126R1_,3192 (1 BS/SLICE)
St nF RFSTISTING FNAREFS = 12692,004 (LARS/SLICE)
PAGSTYE FAQTH FNUCE z S470,27 (LHS/SLICF)Y
ACTIVF FARTH FNFCF = 0, ftRS/SLICE)
HPLTET FORCF T =2RP24,29 (1 RS/S1ICF)
SHEMATINM NF HNRTIOHTAL WATFR FNRCFS 3 126R1,39 (I AS/SLICF)
FATLILINE BPATH FANANTHATES IINPER THE NENTRAL RLACK
g Y y
F L ax, nn ]
ﬁ 14,75 ay,no 4
FT14al FALTOR OF SAFFTY AGATINMST SLINIME = P.6R, FOR | NAD CASE 2
By A I OAARLF STREMGTH METHND
re=C/FSé2r° TAMPHT P2 TANPHT/FS
Siv NP ARIVEING FORCES = Y9175 _TR1 (L RS/SLICF)
Sl NF RESTISTING FARCES = 917k NAN (I AS/SLTICF)
RARGTyF FARTH FORCF r aOoR2 ,NR (1 RS/SLICE) ]
ACTIVE BARTH FOUCE s 0, (LAS/SITICF)
1oL tEY FNRrE = 223883, P2R (1 RS/SIICF) 1
SUMMATTING NE HORTJONTA] wWATER FOAWCFS = 9175,7R (1 RS/SLICE)
-,1 FATH IR PATH cNAONTHATES IINDFER THE NFITRAL RLNCY
\ ¥ Y
i -n PN ay_nn
! [ A ny_ nn




FYAMPIF VD o= RASIC FLNNN WALL ANA) YSTS (USER GUINE Fy, )
1221728 & NN A/747/7AN0

g WEGTIN AL NWARITF RFARTNG CAPACTTY COMPUTATINNS

FIRSY SET 10 10 FEEFT HELNw I NWFST PNINT NN RASE

ALENWARLE RFARTNG PRESSIPES WL NNT AE COMPARED
1N THE ACTUAl RFARING PRESSINFS RFCANSE THE AL LOWARLFES WFRE NOT DEFINFN,

FNR | NAD FASEH 1,

FOR TUE RASF CNDRATHMATES Xz «R,25 Y= A3 .00, THF ARSNIUTF VALUE DFt
THF ACTULIAL REARTME Pt SSHRE 14 1447 ,24 (LRS/SAQ,FTY

FNE Tre RASE COORNDTIMATES X2 Q9,93 Y= 4% 00, THF ARSOI1TF VALUE DF:
THE ACTHAY HEAWTHE DPRESSIHEE = n, (1AS/SN FTY

FNR TuF HASF CONANTMATES Xz tA, 78 Y2 43,00, THF ARSM HITF VALNLF QFg
THE ACTUAL REARTIM PRESSURE T n, (1 RS/SN FT)

Foae | naN rAGE 2,

: FOR Tue HASE FOARDIMATES ¥z =R, 28 Yz A3 00, THE ARSNLUTE VAL HE NF3 4
THE ACTIIAL (B ARTNG DEE SSHDE e 1151 .0 {{ RS/80 F7)

FO) Twp HASE FONDNTS ATES Yz 1h, I% YE AR 00, TUF ARSNUTE VALI'E OF 2
THb A TIIAL QEARTYLE P UE SSITRE H 100,78 (LRS/SN_F I




FXAMPLE V2 o= RASEC FLOND WAL ANA) YSIS (UHSFR GUHIDE FY, 3)
128121 7 NN 9/797/R0

v
8 RFCIN FOST AMA| YSTS
[}
mmeeme CNSY_L_VOLUME OF FXCAVATER MATERIAL .
R R I T R I R I I R R R L R R e R R I R R A N T R R Y
SnYt LAYER Vg Mg HMTY CNSTY TNTAL CO0SY
(FH F T/ ,FTY (NN LARS/CUF T (NN] LARS/L F1Y
1 n. ﬂ. n,
“ n, n, 0,
5 n, n, N,
FOST ® vnpHME NF AACKETIL MATFRYAI,
anyY) ) AvEn VN HIME ety eney 1NTA1 COSY
fC Fr/z1 BTy (00 ARS/CINF Y)Y (PO L ARS/L 5 T)
1 n, Nes o,
P n, n, n,
FIiTee 2nes n, n, n,
7 n, n, n,
" 0, n, o,
—emmemmmm———mn COST_R_VOLUME 0F CONCRETE . _______
NN N RN R R R R N N N B R A S N B A B B B B SR S SR BCRY I R BRI P 3
SFCTINN VO LIME IINTT CNSY INTAL CO0ST
(CU FT/) F1) (hD1 Y ARS/CU,FT) (NOLLARS/L,FT)
STF™ an,3A 1,00 a0,3m
RASF LAIN'Y] 1.00 ay .08
KFY n, t.nn 0,
TATS| FONCRETE V0| VMg = RY A2 (CIt FT 7 LF), FNR LNDAD CASF 1
R, LENST A _VOLUME nF FXCAVATEN MATERIAL o evieea
R R R R N N N T I N B A R R I S R S A N AR I S B R R SN SRR R
SOTL VAYFR VO HIME LINTY COSY TOTAL cnsy
(CUFT/L.FTY (DN | ARS/CU,FTY (PNLLARS/L,FY)
3 n, 0, n,
n n, 0, 0,
5 n, 0, n,

rFOST R VOLIIME NF RACKFTLL MATERTAY,

SNT| 1AYFR VO UMF INTT COST TNTAl COSY
(CN FT/LFT) (NOLI ARS/CHUFT) (POLLARS/L, FT)
1 115 A0 n, n,
? n, n, o,
F11TER 70NF n, n, 0,
7 Tr.21 n, n,
IS n, 0, n,
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COSY_&_¥OLUME DF _CONCRETE

I R TR T T R I I R R A I B R B ) D R I AR SRR SR B R R Y
1Y AR NI vy LM IINTT £NST 1InNTaAL €0SY
TN VIR 3 B (NOLLARS/CN,FTY (NOLLARS/L ,FT)

SIF™ un, 4R 1.00 an , 3n
"ASH at  n4 t N0 41,04
xfy ° o, 1,00 n,

TNYAL CONCRETE VOL 1M = RV _R2 (CH FY / LF), FNR | NAND CASF 2

]

8 VBELTY NATE CONTIRSY CALED) ATTIDMS g0l DAR ASF H

)

THE (ONPOTERN (URED GATTIND K00 A TTB FIFy, OF uny,nn 14 1.7%20

[

¥ RFGRTM HNT) FONTRAL FRICHI ATTONS FNR (OAND CASE 2

”

THE COMPUTEN CREEP RATIN FNR A TIP FLFV, OF a3,00 18 2.16%0

3-32
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FYAMPILE VP we RASIC FINNON wAll ANAI YSIS (USFR GUIDF FY, %)
122172 A NN 9/1T/AN

 J
8 RFOTN DATA CHERR FNR ACTIVE FARTH PRFSSURES COMPUTATINN
]
3
' NEFAILT VALUF OF 0, USFN FDR DFI TAT(LC) (LNAD CASE 1)

CONLOMACS COREFTCTFNTS OF ACTIVE ¢ aRTH PRFSSURES FOR)
HACKETLL _LAYER Ki_VALWE

L R I I DR IR ST RPN

1 0,6049

HORTZONTAL ACTIVF FARTH PRFSSUHRFS FOR LOAD FASE |
FOR C)ASSTC (NI NMR) ANALYSTS TN SP (FACE 0OF STFM)

BUTPHT NF ARRAYS HS, FHS, AND YVS TN MOADUIF SP FOR CLASSIC ANALYSTS,

FLEVATTINN  INCHEMENTAl WNRTIZNDNTAL  TMCREMENTAL HORTZOMYAL

STATIC FNRCE FARTHNIIAKF FORCF
(rty (1 RS/FT) (LRS/FT)
eoveassaseoe TeseceeSeoneseP b ossean [ L I I YR Y Y L X P Y YLy Y ¥
S, nnn n. o,
na, nnn n, 0,
LEMGET n, n,
] ay,nan n, 0,
1 hp 0NN n, 0'
L ng ,nnn n, 0,
0y, 780 n. n,

FOR THF ARNVE | NAD CASF TuF RESIII TANT FORCFS ARF1

X RESQIN TANT HNRTINNTAl STATYC ACTIVF FORCE = 0, 1RS/HDRT? FT
ACTING AT FLFVATTION 0,
| RESU TANT HARTZONTAL AFTIve FOPCF (TN FXCFSS NF STATIC)Y
E, NUFE TN FARTHOI'AKF = 0, | N]/HARTY FT
i ACTING AT FILEVATINN n,
4 k.
l‘»l
;
* ;
'3
k
3-33 1 i
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FYAMPLF VD o= RASTC FIDNND WALL ANAI YSTS (USFR GUIDF FX, 3)
t2¢12¢ @ NN Q/1T/R0

o
¥ REGTIN NATA CHECX FOR ACTTVF FARTH PRFSSIIRFS COMPUTATINN

o

NEFAIN T VAl uF nF n USFH FNR DFLYAL(LCY (1 NAD CASF

Pl MReS FNEEFTRTENTS NF ACTIVE FARTH PRESSURES FORY
RACKELLYL _LAYER xa_yaLel

R

Chanaas
0,60009

HORTZOMTAL ACTIVE FARTM PRESSUPES FOP LNAD FASF 2
FNR F)ASSTC(CMIENMAY AMAL YSTS TN SP (FACF NF STEM)

AUTPNT DF ARRAYS HS, FKHS, ANMD YVS IN MANULE &P FOR CLASSTC ANALYSIS,

FIFVATINN INERFMENTAL HORTZONTAL INCREMENTAL HORTZONTAL

STATIC FORCF BARTHNUIAKF FORCF
(F1Y (L RS/FTY (VAS/FET)
eTooaneen Pt L L T L T L Y L L L .'-.----------—.-.----
LY n, ",
wn, 00M n, ",
R, ann n, n,
By NNN n, nh,
Np 000 n, R ’
ng AnN n, n,
an, I8N n 0,

THE ABNVE I NAT CASFE THF WFSIIL TANT FORCFS ARF 2

Fou

WEGHE TAPT MARTZNHTAL STATIC ACTIVE Fnered = n, | AS/HORYZ FY
AFPTTINEG AT FIEVATTON n,

WE & TALTY MNRTINHYAL ACTTVE FOuck (TN FXCESS NF STATICY
g TN+ ARTUNNARE = n | MR HNET? ¢ Y

ACTING AT FIEVATION n, ;

"
# FXIT MAPIHE $A
v

4
# HPNATF FTLF RESFT
L

COMMANN ENTFREDT
Rijs A




FYXPMHIE VD awe HASTIC FIOND WALl ANMAI YSIS (HUSFR GUHIDE FX, V)
12816237 NN Q71 7/7R0

: AEARTHY “ADIILE wA

[]

NEEAN T VALUIE OF n, NSFN FNR HASFR ftNAD CASE 1)
NFFAIN Y VALUE OF n HEEN FNR KF| AR (LOAD CASF 1)
NEFANE T VALDF DF n, 1HSFEN FNR NXFY 1 NAD CASE 1)
HEB Y W FALCIATED TH W 19,280

STR CALCIHEATED TH P n, 33000

QINE nfF 1TNHp NF BRI S AR = &7 00 80 2 1 v (NN Nt = jFVFIY

FONRNINATES OF CNRMFRS NF WALL CRNSS=SFCTTNN

XY«CNNADTNATES ARF ¢ TOWARD HFEL FRNM RASTIC WARKING PNINT (RWP)
YerNNRNTNATES ARF FLFVATINNS

T, X Y NESCRIPTINN OF POINT
- - ceegoasws XY LT Y Y ¥ Y TR YR R L L LA PR T Y Y Y PR LY LR Y L T XY X}
1 0, A& _NNON RASIC WORKING PNINT = TNE=SINE NF STEM TOP
? AR wy _RATR ANTTINM NF TNE«STNE FACE NF STEM (AT TS1)
; } ) n, a0 RO3A HETWFFN TSt AND T82, NN TOP FACE OF TnF
. ] «p, 2500 na . s00n TP NF TOFHT = AT NUTFR END OF Tw?2
5 «f 2500 a3, nnon THF EMD NF BASE x AT RTFH
10 th,7500 ny, 0000 AFFL END NF RASE /
1 16,7500 44,5000 TP OF HEFIT? = 10P NF NUTER END OF MFFL
12 2.5000 an, 1500 RNTTNM NF HEEL=SIDF FACF OF STEM
13 1.,5000 K&, ONON HOTTOM NF HEE| «SINE TNP PAMEL 0OF STEM
10 1.5000 65,0000 TP OF HEFL«SINF FACF NF STEM
N 15 16,7500 g3,000n RATTOM NF CUTNFF WALl (INDFR KEY
Al
¥ WITH RASE RANTIIS ("HASER®, 0,0 FNR RFCTANGIILARY = n, FFET,

TOF FND OF RASE HNTT WIDTH = 1,0000 £T, AND
HEFL FMD NF RASF UNTTY wINTH = 1 0000 FT,
(RASTE WNRKING PNINT TS (1,0 FT, WINFY,

. WALl DNATA | 1STSe
K
* wl A +1S Tw? STR HFFL W
! A5,000n00 R, PS0000N n,i%000n00 1a,25000
Wi AR i RS AASKFR (LISTEWLRR)
25.00000 n, 0,
wiAH  HEEY 1D MEF| W HEELTY
1R, nnnAN 10,29000 21.0n000
Wl A®  uF| af nxky WkFy AKX TF
n n, n, 100,_0000
J wi AS TST? TSH TSTR HSTPH MSTPH
1R OnnApN n, I, nnnnn 0, 0,
HSRPH
N,8926904
! 3-35




wi At HWYF Y TOF Y 187 Twy
at annan th anana u nnann n, (L PLLLI
csee Tapan TVrNe
st 42 Ranpnt Nt ef 1D RnANNE [} ]
{OnFST CONCRETE = ay3,00 FY,, AT HEFL FND NF RASF
COMDARFN WITH THE PREVINUS | Dw NF ay, . nnnono FY,

cecemamese PRESKIIRE NDATA VERIFICATINN FOR LOAD CASF | eeesccasca

FH TOP CAICHEATEN TN Ky KR, 00N
FNR | NAD CASE 8

» HPPN 18 ]
canccvemane PRFSSIIRF NATA VFERIFICATION FOR LOAD CASF ? wewcocscecna

M TOP FALCHEATFR TN HE K000
FNR 1 NAN CASE P

> HPPN rs t

cmemmescnemmmee FNN NF PRFSSUAE NATA VERIFICATINN caccccemccrcecses

NEEAHET VALIF NF 1a00,000 1HSEN FNR FPCNN t1NAD CASE 1)
NEFALILT VAL IE NF n,20ANNNAF OR IISEN FOR FSTL tLOAD CASE 1)
NELAIN T VAL NF a, 190000 USEN FNR RATTON tLNAD CASF 1)
NEFAIN T VAL B NF n, v&6an0n00 HSFN FOR BATINF tLNAD CASE 1)
NFFAN T VALLE NF annnn an NEFD FNR FRTL MY tOAn CASFE 1)
NEEAINT VALNE OF n HRFN FNR 1FNR (I nan CASE 1)
REF AL T VAL IE NF y.500000 HEED FNwR cOVHS (LNAD CASFE 1)
NeEE AN T VAL F OF 1.800000 RN FNR cnvYs I nAn CASE 1)
NEEANL Y VAL DF 1.500000 HSEN FNR cOVIA (1L NADN CASE 1)
NEEAILT VALULE NF 0,500000 HgEN FNP rovan (1L NAD CASE 1)
NEFANL Y VAl uF NF 2.%70n000 HSEN FNR SPaAL (1 NaD CASF | D]
FAMATHEN PASSTVE BUESSUPE vA(IIF NF <832 AKTa HEFN F.IR L NAD CASE !
CriarsEn PAGSTIVE DRFSSURE VvALIF DF 0, HNSEN FNR ) NAD CASF 2

FXAMP{F VD ae RASTIE FIONND wall ANALYSTS (USFR RUINF FY, V)
t2¢17¢t1 DN 9747 /RN

* NELT™Y STRESS ANAI vYSTS
”
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FYAMPILE V2 ae RASIC FLOND WAL ANALYSIS (USFR GUINE FX, 3)
12:173% ON Q717 /AN

L]
# WFOTN STEWM STRESS ANALYSTS
[

SHE AR AT A NISTANCE D ARNVE THF RASFee

cecenccccccennaas SFLTINN PROPFRTIFS AT FIFVATINN 06,9% caccsncescccaces
Mpst, FNMP, FACF NVERAL FFFFCTIVE RFEINFORCING  TENSTON
STy WINTH, T8, NEPTH IN, NEPTH, IN, 4ARFA, SO TN FACF " J
. 12,00 PR, TY 25. M P.0N HFFI
- 12,00 2R, 7Y 5.1 n,aa TnE
cee SHFAR ANMA| YSTS AT FIFVATION Uh,9% (+ V FROM TOP PUSHFN TNWARD TNF) eee
fnan v N IFNMP " HNTT SHFAR ALLNWARLF  ACTIlIRa?T
CaSF 1R / S)ICH IR 7 SITFF LHaFT/8(TFF STRESS PST 1INIY STRFSS PROVISINN
' anr2, m 827k 10 [ARR LN 29,990 hO A0S R, 7.4¢,8
? LURYR 82746 ,1 I4n7, th,170 ho AOL n,7,4,%

MOuE ST AT Tb HASh we

cececrsveccanseee SECTINN DRNPERTIES AT FILEVATINN HY Al acececccc~vcossecs
CLYS e bArF NDVFEALL FFRECTYTIVE RE INFNRCTHAG TEMNSTNN
SIRs  alRT, T8, OFRTH TN, NEPTW, TH, ARFA, SO IN FACF [ R)
mcew cecacemece ecrcncene Gwcccenees eacevEEcecs ecesves ecess esces
. 12,00 sa au Pk un 2.0n0 WEFI fN,?R7? 0,904
- 1t72_0n 29, an Pk nn h, a4 104 0,147 06,94y
by W ASAp YSTS AT BB VATINS in m (e s = TFMSINM AT HEFL Y
[l ol Pofrhefze) ™ sr 5 s
rAnsE 1l 7 L ICF that T/C) 118 Sy pSt
] “On nraon ')Rn_ |uu\<.
) Ao, HAOAR Sy, Naun,
3-37
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FAAMPLE V) ae RASTIC FIOND waAl L
12217:82 v 9717780

]
® RFEC % INF STWFSS ANA| YSTS
[

SHEAR AT A NISTAMCE D FRNAM THE STivae

eceme SEFCTINY PROPEDTTIFS AT X

MNw L rNMp . FACE NVFRA FEFECTIVF RETMENREING TENSTON

SICY  aTRTM, 10, NEPTu Ia, DEBTH, Th,  ARFA, SO I EACE x !
. 12,00 AT 17,04 n, un e
- 12,00 FAIRUTS 1A, 9 2,00 ROTY

mee SHEAR ALAIYRTS AT ¥ = =1 %33 1 A Q17 FWNM ENN NF

| an v [ X ATV SRS
racs t¥ /7 QL ICF UNLEEVARR N I K
t «Turer R D Na
g «tgn n CRE NP

MOMES T 3T TWF STE™ (PPINY DVee

weeces KRFCTINN PRODPEWTTES AT ¥

e FNvp Fars NVFRAL FFFECTIVE PEINMFORE TN TENSTNN
STEN  wINTH, T8, NERTR TN, NEPTH, [n, AR A, SO IN FACF 4 Al
See= teccc.cces coccsmers wwecveaser eeserecceve amesssee seece oweme
. 1200 22,1t UL IR 0,04 Tne 0,17% 0,942
- 12,00 P2 13 17 A% 2.00 ANTT 0,339 2a _Aapy
EVFYVRF AKA) YSTS AY ¥ = 2N A0S (R 209 FRAM FND NF TNFY (+ ™ 8 TENSTUN IN TNP)
FOAN  m (rOMP ey - fr Fs
fasF 1A /7 g TIrs | HaF T/8) 1CF AL 4 P&t
[} LLL =3703%) L 1a81n,
2 -10Q, =198NA 42n, TanT?,
3-38

ANAY YSTIS (USER GHINF FY, %)

2 el %88 6,917 FFETY FROM FEND NF TNF) ecene

TNFY (& V = FMD NNAWHY) mwwe

. A R YUY ALl NwaR]# ACTV1RT?

L Hak T /&) 11} STWF&] ey MNTT STRESS PRNVISTNS:
«27t0k, YA, 100 LR Y Y H_T,0,8
“innpn, 10, tuy KO P8P LR ]

= «n_nny ( R 2UQ FEFY FONM ENN NF 104 ) eeweea




EXAMPLE V2 ~= ARASIC FLOND WALL ANAIYS)S (USER GUINF X, )

125181 7 ON  Q/17/R0

¥ RAFGIM HEF| STRESS ANAL YSTS

SHFAR AND MOMFNT AT Tuf STEMeaw

=ece= SFCYINN PRNPFRTYTES AT X &

MOM,  COMP, FACE
SIGN  WIDTH, 1IN,
. 12;00
- t?. 00

moe SHEAR ANA| YSTIS AT ¥ 2

LNAD v
CASE LR / sy ICE
’ S8SA, 0

? atay 9

2,501 (18,249 FFFY FROM END OF HFEL) evee

NVERALL  EFFECTIVF  REINFORCINRE TENSINN

PEPTH TN, DNDFPTH, IN, ARFA, §0 IN FACE K

LA L X X T ¥ ¥ L L LY Y Y ) LA L L XL T LT ¥ T oesrane LA A AL T )
21.00 17.50 1,20 T0P 0,276
21,00 16.50 0,40 ROTT n_ 183

N (CNMP 4)
LH 7 SLICF
ROT  AS
57.964

FILFXIRF ANA| YSIS AT X & 2,501

LDAD N (COMPss)
FASE LR 7 sLICE
1 An2,

? SA,

]
LR=FT/SL ICE

45330,
33%0m,

X MODULE wd COMPLETE

COVMAND ENTEREND
FND

1IPNAYTE FI(F RESFY

2,501 (14,209 FROM BND DF MWEFL) (e4v ® END

M UNIT SHEaR ALLOWARLF
LHeFT/SLICE STRESS PST UNTT STRESS
45330, 26,943 60,%65
13306, 20,878 60,2548
(14,7289 FROM END OF HEEL) (+M = TENSION IN TOP)
FC F$
PST L4}

Ceses wssece
1194, 28152,
As9, 20932,

3~39

J
L Y ¥ ¥y
0.9n8
0.919

NNWN) ewe
ACI31R=TT
PROVISION
B.7.4,5
R,7.4,5




HAND CALCULATIONS. These hand calculations were performed to the

precision usually considered in field office design notes:

EL.65 LOADING NO. | \vd

LOADING NO.2 \V

| Y/ EL.50 o
: = e R A7
| ks
| ELa3 Y
14'-3"
SOILS DATA
&y =125LbAF
g =15°
. C =400 Lb/SF
i
1 FLOODWALL ANALYSIS
3
p 3-40




EL. 65
3" CLEAR
» lt » 5@ 12
K
‘ EL 55 -
#6@ 12 —. # 7@ 12, Aterngte ot 6" with ;
#7@12 in same layer
#6 @ 12— g-6"
3“CLEAR #6012 —
.—r“_—— —— ——
———— 4;—_?] _ t

. A
K#s @ 12, Alternate at 6“) #6@ lzj 4"Clegr
with #91® [2 in sgme layer
3-0"
:
fc = 3000 PSI 3

fe = 0.35fc = 1050 PSI (FOR HYDRAULIC STRUCTURF
fy = 40,000 PSI 1
t = 20,000 PSI (FOR HYDRAULIC STRUCTURES)

WALL REINFORCEMENT

3-41 ]




EL 62 7
- 2
12’
19’
\/ EL %0 ( A
— 1| |
’ CRACK
T ]
]
EL 43 = Ta
L LENGTH OF SEEPAGE PATH = 32FT _CRACK !
l ASSUMING RESULTANT RATIO—= > 033
) c 8 A
~~———____  POSITION PO

TENTIAL
i B

h-.?_—-

HYDROSTATIC POTENTIAL
9.625FT x 62.5 Lb/CF260!.56 PSF

I9FT x 62.5 Lb/CU = |187.PSF

LOADING NO. 2.LINE OF CREEP
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SLIDING FACTOR OF SAFETY

Allowable Strength Factor of Safety Definitionm.

Equate the driving and resisting forces acting on the wall
by applying the factor of safety (F.S.) to the soil shear

strengths in accordance with the following relationships:

® = Angle of internal friction of soil

3 @'= Developed angle of internal friction
C = Cohesive strength of soil
C'=s Developed cohesive strength of soil

- 42

C' = Eagr‘E' where q = C' in tons/ft2

General Solution Procedure for Hand Computations.

(1) Assume trial failure surface.

(2) Assume F.S. for trial failure surface.

(3) Solve for developed @' and C'.

by (4) Calculate developed resisting forces on wall =

ad FRICTION + ADHESION + PASSIVE FORCE.

(5) Compare developed resisting forces to actual driving
forces; if they are equal, the assumed F.S. is
correct for assumed failure surface.

o (6) Repeat Steps (2) thru (5) for all possible failure

: surfaces.

r (7) The actual F.S. is the lowest value obtained from

all trial failure surfaces.
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3-6 COMPARISONS OF RESULTS.

3-6-1 Load Case 1 Stability Summary. Note that the resultant is outside
the kern, with full hydrostatic pressure extending underneath the
base to the point of zero bearing pressure:

Hand Percent

Item Program Calculation Difference of Hand
Resultant ratio 0.24 0.267 -0.027 10.1
Sliding factor of safety 1.73 1.7 0.03 1.8

Bearing pressure, psf

Toe end 1,447 1,480 -33 2.3

0.0 at X = 9.93" 11.97' 1.79' -
Weight of neutral block 41,377 42,800 -1423 3.3

* This is an iterative process. The program iterates an uplift until
the change in X 4is less than 0.01 ft. The hand calculations were
not this accurate. See the calculations where the base width por-
tion in contact with the subgrade was assumed to be 18.75 ft and
calculated to be 20.04 ft, a difference of 1.29 ft. This is compar-
able to the 1.79-ft difference in this comparison.

3-6-2 Load Case 2 Stability Summary. The base is in contact with the
subgrade over the full width:

Hand Percent
Item Program Calculation Difference of Hand
Resultant ratio 0.3611 0.364 -0.003 0.8
Sliding factor of safety 2.68 2.7 -0.02 0.7
Bearing pressure, psf
Toe end 1,152 1,279 -127.6 9.97
Heel end 104.8 127.8 -23 18.0
Weight of neutral block 38,073 39,955%% -1882 4,7
38,547+ -474 1.2
Bearing pressure force 15,713 17,590 -1878 10.7
Uplift force 22,363 22,363 0 0

*%* Original computation.

+ Recomputed value.

The (creep method) uplift force compares exactly, as it has for all

other comparisons not shown in this report. The only significant dif-
ference is in the bearing pressure force. The difference becomes accept-
able when the recomputed value is used, since the difference in original
bearing force is a result of the difference in weight of the neutral
block.
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3-6-3 Structural Analysis from Load Case 1:

Hand Percent
Item Program Calculation Difference of Hand
Stem moment at base 81,328 82,902 -1574 1.9
Stem moment at base
fs ,» psi 18,835 20,711 -1876 9.1 .
fc , psi 959 927 32 3.5
Shear at el 46.93
Force, 1b/ft 9,073 9,841 -408 4.3
Unit stress, psi 30 31.3 1.3 4.2
n (Es/Ec) 9.19 8.73
k, , in. 0.287 (26.44) 7.45 0.14 1.9
d
= 7.59
Stem axial force at base 6,040 0 6040 -

The significantly lower steel stress from the program is expected from
the fact that the 6040-1b/ft axial compression is neglected in the hand
calculations. The concrete stress is greater, as expected.
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CHAPTER 4: PROBLEM V3

4-1 DESCRIPTION OF PROBLEM. This problem is the same as load cases

3 and 4 for Example A in the User's Reference Manual. The exam-
ple deals with an analysis of a complex retaining wall. Load case 4
differs from load case 3 in that it has concentrated and distributed
surcharges. These are the only load cases from the example which are
activated. The only comparisons are for the surcharges because the
other calculations are performed by the parts of the program that are
verified in Problems V1 and V2:
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4-2 DATA PREPARATION. Paragraph references are to the User's
Reference Manual:
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DATA FILE:

XLIST EXILAT

1000 INIT
1010 2

1020 K

1030 H

1040 NAME ANAL YSIS OF CUMFLEX KEVAINING baLl
1050 CASE 2 3 4

2000 SFT7 0 30.0 0.0 120.0

2010 SFHY 0 X0.0 0.0 1¥0.0

3000 $57 0O 77 0 1000

2010 G&HC 0 @V . ¥Y 4.0

A000 SHEX 1.0 0.0 120.0 18.0 0.0

k.,

2000 SCEV 4 400 .0 2.0 800.0 4.0 800.0 7.0
L5010 SCWY 4 4000 3.0 0.5

6000 SEEF 3 77.0 84.3

4010 SEEF 4 770 #AG

FO00 WA s % .0 O C

WLAKR 11.0 10.0 12,0 0.0

7 WLas 1 0 0.0 1.0 0.0 0.0 C
7050 ULAY Y5 180 100.0 0.0 100.0
7040 WiLAH 8.0 C  24.0

BO00 SIS 1 0.8y 3 0 &9

ROIO0 SILE 1 1 0.8Y 1 049

KOO STLE 1z 1 0.9 .1 0.89

9000 UFULATE




4-3 TIME-SHARING TERMINAL INPUT/OUTPUT. Note the use of the TRCE 1

command :

XFORTRAN
XRUN WESLIB/TWDA,R

10/02/80 11.159

PROGRAR TUDA -—— 713-F3-R®
T-UALL DESIGN/ANALYSIS
REL 1.0 AUC B0

(RESPOND UITH ? FOR ANV HELP)
ENTER UPDATE FILE NAME (7?7 CHAR MaX)
PEXVIUPD

FOR REPORT FILE,

?STERP;O?E TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.
A

ENTER YOUR MACON ACCOUNT NUMBER

7000088

1 ENTER NAME OF COMMAND-DATA FILE OR

EgTEgDSTCARRIﬁGE RETURN IF CONMNANDS ARE TO BE ENTERED INTERACTIVELY
b 4%

PROCESSING DATA FILE...

NOT ENOUGH UVALUES ENTERED IN DATA LIST - SPH1
TRAILING UALUES SET TO

NOT ENOUGH UALUES ENTERED IN DATA LIST - SPE3
TRAILING VALUES SET TO ‘C

NOT ENOUGH VALUES ENTERED IN DATA LIST ~ SCFV
TRAILING UALUES SET TO ‘C

NOT ENOUGH UALUES ENTERED IN DATA LIST - SCWV
TRAILING VALUES SET T

T ENOUGH UALUES ENTERED IN DATA LIST - SEEP
mILING VALUES SET TO ‘C

T ENOUGH VALUES ENTERED IN DATA LIST - SEEP
TRAILING VALUES SET TO

UPDATE FILE RESET

DATA FILE PROCESSING DONE

BHN® HH®




: RETURN TO INTERACTIVE INMUT

SIReE 3
COMMAND
WRUN FA

11118145 ON 10/ 2/80
L 11112145 ON 10~ 3/80
' 11112145 ON 16/ 2/80
11112147 ON 16/ 2/80
11112149 ON 10/ 2/80
11112153 ON 16/ 2/89

THE RESULTANT RATIO - 9.3422, FOR LOAD CASE 3

THE RESULTANT RATIO = 9.3541, FOR LOAD CASE 4
11312355 ON to-/ 2/80

FINAL FACTOR OF SAFETY AGAINST SLIDING = 9.94, FOR LOAD CASE 23
BY SHEAR FRICTION METHOD

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.01, FOR LOAD CASE 4
BY SHEAR FRICTION METHOD

; 11112157 ON 10/ 2/89

‘ 11112157 ON 10/ 2/80

TOTAL CONCRETE VOLUME - 35.38 (CU FT 7 LF), FOR LOAD CASE 3

TOTAL CONCRETE VOLUME - 36.38 (CUFT 7 LF), FOR LOAD CASE 4
11112159 ON 16/ 2/80
1131131 2 ON 10/ 2/80

ENTER 1 TO SEE PLOTS OF THE MTQ AND ANALYSES
mce HAR BEFORE CARRIAGE RE

D COPY RETURN )
NOTE: DO NOT ENTER l 1IF YOU ARE GOING TO RUN MODULE WD.)
ﬂ (] ?0 OMIT THE PLOTS

T T T R T T T oW T
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: RETURN TO INTERACTIVE INPUT
COMMAND
PIRCE 1

COMMAMND
RUN FA

11112148 ON 160/ 2/80

11112148 ON 16/ 2/00

11112145 ON 16/ /80

11112147 ON 10/ 2700

11112149 ON 10/ 2/80

i 11112153 ON 10/ 2/80

THE RESULTANT RATIO -«

THE RESULTANT RATIO -
11112155 ON 10/ 2/80

FINAL FACTOR OF SAFETY AGAINST SLIDING -

Y SHEAR FRICTION METHOD

FINAL FACTOR OF SAFETY AGAINST SLIDING -

BY SHEAR FRICTION METHOD
11:12:57 ON 10/ 2/80
11112:57 ON 16/ 2/80

TOTAL CONCRETE VOLUME -«

TOTAL CONCRETE VOLUME »
11112469 ON 10/ 2/80
113113 2 ON 10/ 2/80

0.3422, FOR LOAD CASE 3

9.3541, FOR LOAD CASE 4

9.94, FOR LOAD CASE 3

1.01, FOR LOAD CASE 4

36.38 (CU FY ~ LF), FOR LOAD CASE 23

36.28 (CU FT 7 LF), FOR LOAD CASE 4

ENTER 1 TO SEE PLOTS OF THE DATA AND MALVSES
MAKE HARD COPY BEFORE CARRIAGE RETURN)
¢ DO _NOT ENTER 1 IF YOU QRE GOXNG TO RUN MODULE WD.)

TEl
3 by RO 10 ORIT THE PLOTS

11113149 ON 19/ 2/80




NOTE --- A BELL WILL RING AT SELECTED TINES
TO ALLOW YOU TO RAKE A HARDCOPY 1F
YOU SO DESIRE. 7O RESUME EXECUTION
SINPLY ENTER A CARRIAGE RETURN
ENTER 1 TO PLOT INPUT DATA
2 TO PLOT FORCES AND MOMENTS
. 2 TO TERMINATE GRAPHICS
ACTIVE LOAD CASES
2
ENTER DESIRED ACTIVE LOADCASE
OR AN 8 TO RETURN

?3
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ACTIVE LOAD CASES

3

4
ENTER DESIRED ACTIVE LOADCASE
e OR AN S TO RETURN
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ANALYSIS OF COMPLEX RETAINING UALL
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ACTIVE LOAD CASES

3

4
ENTER DESIRED ACTIVE LOADCASE

OR AN 2 TO RETURN
kg 4

3

ENTER 1 TO PLOT INPUT DATA

2 Y0 PLOT FORCES AND MOMENTS }
2 X TO TERNIMATE GRAPHICS
ENTER 1 7O TURN PLOT TRACE OFF 1

c CONTINUE WITH TRACE OM

(UILL GENERATE LARGE AROUNTS OF OUTPUT)
” % YO TERMINATE OUTPUT GRAPHICS ;
ACTIVE LOAD CASES
SeBB®D POSL OSSO
3

4
ENTER DESINED ACTIVE LOADCASE
TYPE IN MEMDER NUMBER (1-4)
STEN ---

T0E -—
KEY
MEEL ---

AT T

4-18
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ENTER § TO PLOT ANOTHER MENDER

gy 9 TO CONTINUE

™vE IN FENOER MUMBER (1-4)
|
-3
— 4
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ENTER § TO PLOT ANOTHER MEMBER
® TO CONTINUE

"
TYPE IN NENBER NUMBER (1-4)
4 STEN ——

KEY ---
HEEL -—

FY*T T

74




(13) ‘dd "0 JISYE WOMJd "LSIQ "MOM

j/f
//
//
//
///
<

g°e2e

g'c2r

o

.

3
wved@B\ b~

-]
8
NIwaex uLoxow

-
3
-

-
)
-’

‘o203

‘89t

4-25




(13) "ld "OMM JISuUE WO¥4 *UASIA "MOH
98 9°8 9°e 9°9 9°§ Sy 9°€ 92 9°1

0002~
”/ [ ]
. coe? :
N N .
4
\ o
[ | Yol
} 3

——
g
EOEWZ -

13 € 3V avol TR ONINIVLIE XTIRIOD 40 SISATWNM




(137€7) 30804 NYIHS

"8TSr  "gley  "SISE  ‘giec  ‘'sise  ‘Bte2  ‘'BIST ‘8101 2°81§  €2°'8t
S°pL
// S°9L
/. S°8L
/.’!/. s-e8
s°28
I{ S°v8
s'98
s'8s
M3Ls  » 3S¥0 Quol TI9N ONINIVLIY XT1dWOD J0 SISATWW

—— T ————

WO CE O v~

4-27




S+3052°

S+30082

sedesze:

5+30002°

§+395LT°

(14744-€0)

§+30051°

LNOW
S+3e521° ‘€oSe ‘eeose

§+30001° ‘€00S 1982

}/

T~

TN

~

WiLs

¥ 3V auol

TIVA ONINIVLIY XTUWHOD 40 SISATMN

£ g

w
WAWICF=OZ wut~

§°v8

4-28




ENTER & YO

"

PLOT ANOTHER
¢ 0 coNTINMUE T NRNOER

IN NErBER (1-4)
TYrE SheNERIER NuraeR
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ce adtaien ..
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CONTINUE
TYPE IN MEWBER NUNBER (31-4)

1

ma?rguormmu

?

M
“.-.

STEN
TOE
KEY
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ENTER 1 TO PLOT ANOTHER MERBER
e e T0C E
ENTER 1 TO PLOT ANOTHER LOAD CASE
20 ® TO C NUE
: ENTER 1 TO PLOT INPUT DA
; 2 TO PLOT FORCES AND MOMENTS
T TE GRAPHICS
7
s

L J
: UPDATE FILE RESET

L d

: COMMAND-DATA PHASE ENTERED

COMMAND

7END

ENTER S TO SEND REPORT TO ADPC TERMINAL
@ TO SAVE IT AS A PERMANENT FILE

' OR 1 TO DETACH (DESTROY) 17--

7S
s:;ER YOUR ADP CENTER TERMINAL MACON STATION CODE

SNUMB & 19334

your update file for future restart Ls named EXU3UPD
stop OK (release unneedead files)




4=4 REPORT FILE PRINTOUT. This printout was made with the full de-

bugging trace on. Note the additional output resulting from the
TRCE 1 command:

RARXKRAKAKRERRAXRLARARRARRRRRRARKELRARRAREARARASASLARRRARRARA
11314232 ON 107 1/AR0

NOTFS TO EXPLAIN SPECIAL PRINTOUT THAT MIGHY BE IN THM{S Fl(fee

THE VALUE "o, 123UE+31" IS USED TO DENCTE AN UNDEFINED ITEM)
THE VALUE "a,1432E+31" MFANS THAY THE NEFAULT VALUF waAS REQUESTED,

A "MEMORY FaULT AT ,,," MESSAGE PRNAABLY MEANS THAT NEFOED DATA 18 UNDEFINED,

FNDOOF NOTES,

COMMAND ENTFRFNY
INTT

“ ! Ne ALL DATA RFSET FNR FRESH START e#
<

COMMAND ENTERFDL
R

CNMMAND ENTERFDYS
W
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e A ————————

11418127 ON 10/ (/8D
ALl NECLAREN TN HE & HYDRAULTIC RFEYAINING wALL
CNMMAND FaTEREDE

NAMF ANA| YSTS NF COMPLFEX RETAINING WALL

COMMAND FNTERED]
CASE 2 YV u

COMMAND ENTEREDS
SPTY 0 0,0 0,0 120,0

COMMAND ENTERENS
SPHYI A %0 0 0,0 120,0

NOT BENOUIGH VALUES FNTERED IN DATA LIST  SPHY
TRATLING VALUFS SFY TO °C*

COMMAND ENTEREN]
SST a 77.0 1NO,0

COMMAND ENTEREDT
SSMC 0 AT, 29 s,0

COMMAND ENTEREDS
SPEY A0 0,0 120,0 1R,0 0,0

NNT ENNUIGH vALUFS ENTERED IN DATA {187 e SPE}
TRATLING VALUES SFTY 10 °C*

COMMAND ENTEHREDS
SCFV ¢ unpn,0 2,0 AROO0,0 4,0 and,o0 7,0

NOT ENDUGH VA(UES FNTEREN IN DATA (18T o SCFV
TRATLING VALUES SEY TO *c°*

COMMAND ENTERENS
SEwWV 4 A0A,0 3,0 0,8

NNT ENDUGH VALUFS ENTEREN IN DATA | IST « SCWV
TRATLING VAL UFS SET TN *r?

COMMAND ENTERFDY
SFFP 3 77,0 R4S

NAT ENQUGH yALUES FMTEREN TN DATA | 1ST &« StEP
TRATLING VAP UES SFT T

CAM4AND FNTFRENY
SEFP 4 171008 ma,S

NAT ENOUGH vALUIES FMTERFN TN DATA | TST = SFEP
TRAILING VALUFS SET TO “C*

COMMAND ENTRREDG
wWLA A7, 2,0 C C

COMMAND ENTERENG
wlAB 11,0 10,0 12,0 0,0

CNMMAND ENYEHFDI
wi AS 12,0 0,0 18,0 0,0 a,0 ¢

CN“MAND FNTFRERS
wLAT 72,5 1A,0 00,0 N0 100,n
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COMMAND ENTERENG
“LAH  tR .0 € 24,0

CN“MAND ENTERFNY
STIS Y 0,89 ) p,AQ

COMMAND BENTERENY
STLK 1 1 0,R0 | n_R9

FOMMAND ENTEREN)
STLH 12 1 0,89 | 0,K9

CQMMAND ENTERENG
HPNATE

8 UPNATF FI* RESFT
"

(OMMAND FNTEFREDS
CNMMAND ENTERFDg
TRCF 1

COMMAND ENTERED]
RiIN FA

ANALYSIS DF COMPLFYX RFTAINING wiAlLL
1131R1 4 ON 10/ 1/A0

: HEGIN RASTIC STARILITY DATA CHECK

]

NEFAYLT valufE 0F 62,80000 USED FOR GAMAW
NEFAULT VALIE NF 150,0000 USED FOR GAMAC
NEFAULT vALLE NF 1,000000 USEN FOR E£S8
NEFANLY VALUE OF 2,000000 USED FOR EXw
NEFAIILT VALik NF 0, UseED FOR UCEXSS
NEFAULT vaLnk 0F n, 1HSED FNR UCFXSYU
NFFALLT VALHF NF n, USFN FOR LUCEXYSS
DEFAULT VALLE NF n, USED FNR UCHFSY
NEFANLT vVaLUF OF N, 118N FOR (ICHFS2
NEFALLY valt b NE o, USED FNR LIRFEZ
NEFALLT vaLnE OF 0, HSEDN POR UCHFSY
NEFALT vaLLF NF n, HsEN FOR UCRFSe

4-38

(LOAD
(LOAD
(LOAD
(1.0AD
(LOAD
(LOAD
(L NAD
(LOAD
(1L0AD
(LNAD
(LOAD

tLnap

CASE
CASE
cASt
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASt

CASE

3)
3)
3
3)
3)
)
L))
L))
b}
3)
L))
$)

b




PELALET vag b OF 1,00000A eEER ENR 1ICwS

NEE & LT valLi-b OF t,nnan00 b FNR 11IC WA

NEFALLY va_ b NF t,N00A~h LISEN FOR 1«

NEFAYLTY VALUE OF 2 usen FOR 1FwOC
NEFAULY Valub OF 1 1HSED FOR IFIOM (LOAD CASE %)
NEFAULT vaLUE OF 1,000000 HSEN FOR CFMA (LOAD CASE 3
' ; NEFALLT valub OF n,IY333sy 1ISED FOR RRMIN (LOAD CASE  3)
| g NDEFAIILT vALUE NF 2 LUSED FOR KRACK (LOAD CASE )
] ‘ PEFANLT va(pf OF 2,000000 NSED FOR FSMIN (LOAD CASE 3)
' NEFANLT vaLuF QF | HRED FOR NSLI0E (LOAN CASE V)
NEFAILT VALIIE (6 n, USFD FOR HGSwW (LOAD CASE 3)

> NSIM{LeY FAUNN UNOFFINEN, LEFY 48 18 (LOAD CASFE 1)
> H81(LC) FOUND UNDEFINED, LEFT AS IS (LOAD CASE %)

» WwhS2(LCH FOUND UNDEFINED, LEFT AS 15 (LOAD CASE V)

> HS/(LE) FOUND UNDFFINEN, LEFT A4S IS (LNDAD CASE 3)

> vALUE OF wmSY(LP) FNUIND @ s,000000 IN 8/R CHEKRT (LOAD CASE M)
NE+ LT vALUE OF 2 LHSEN FNR TFwNC (LOAD CASE 4}
DEFALLY vatnf 0% 1 Uskh FOR TFSOM (LNAD CASE &)
NFEAULT VALIE OF 1,000000 USED FOR CFMA (LNAD CASF &)
PEFALY vALUE OF 0,333113) USEN FOR RRMIN (LOAD CASE )
DEFALLTY vALE NF 2 USFND FNOR KRACK (LOAD CASE &)
NEFALILT valLnF DF 2,000000 HSEN FOR F8MIN (LNAD CASE &)
NEFAULT valLuE OF 1 USEDP FNR NSLIDE (LOAD CASE &)
NDEFALLTY valLuF OF n, HSEND FOR WGSW (LOAD CASE d)
> NYIM(LL) FOUND UNDEFINED, LEFT aS IS (LNAD CASE )

> WS L) Froosn ONNEFINED, (EFY AS 1S (LNAD CASE uy

» =N320LC) FIND LUNDEEINFEN, LEFY 48 IS (LOAD CASE 4y

» =S2(LC) FOUND ONREFINEND, LFFT AS 19 (LNAD CASNF ['B)]
> VAP (OF wmSA|Cr) FNOIIND = s,00000N0 IN S/R CHEKRT (LOAD CASE q4) i
> vA|l!'h NFE S8 FRonp 2 1,000000 IN S/R CHMEXRTY (LOAD C#SE $)
> VALIE 0B pXw FOUND 3 p.nn0non IN S/R CWHEKRT (LOAD CASE  §)
NEEALLY vapLib OF {nn,nn00p HGER FOR HSSSH (LOAD CASE )
NEF ALY val B OB n, HHGEN FNR NY]GYK (1 OAD CASEH i3]
i
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AMALYSTS OF COMPLEX RETAINING wALl|

119188 4 ON (107 (/A0

# HEGIN PaRYT 2 NF STARJLITY DATA CupCX

ANALYSTIS OF COMPLEX RETAINING wWALL

11118 4 ON 107 1/80

.

& AREGIN MODULF FA

¥

LoD

PRXYw{

VARTAHLE TWMINS  ASSIGNED NEFAULT VALUF OF 12,00
VARTARLE TMINR  ASSIGNED DFFALLTY val UE OF 12,00
VARTARLF nNKkey ASSTIGNEN DEFAULT vaLl'E OF 0,
VARTAHLF HErLw CALCHULATED T.50 (BWalwle?STA)
VARTARLE MSRPH  ASSTGNEN DEFAULT vaLUE OF 0, 14F 31
VARTAHLE THSAME UNDFFINED,

VARTARLE [HSAME ASSIGNEN DEFAULT VaALUE OF 0,
XYwAl |

VARTARLF WSHPH CALCULATEN OR DFFAULTED TO CLOSE COORNINATES,
“SHPR 2 0, 461S5TR IN/FT,

XYwall
COORDINATES NOF CORPNERS NF wAlL CROSSeSECTINN
et NORDINATES ARE ¢ TOWARND MEFL FROM BASIC WORMING POINT (HBnrpy
YerONRNINATES ARF ELEVATINNG
Pr, X ¥ NESCRIPTINN OF POINT
. negeTenan AveRmesePe® X RS E R A SRR AN PSSR RS L AR R ALY R LR X ]
1 n, RT,5000 RASIC WORKING POINT & TOE«810t OF STEM TO0P
2 Ny Tu,0000 RNTYOM OF YOE«SIDF FACE OF STEM (AT T81)
3 n, 74,0000 AFTWEEN TSy AxN T82, AN TOP FACE OF TNE
4 =2,0000 74,0000 TNP OF TOFMY 8 AT OUTER END OF Tw2
5 ), n000 72,5000 TNE END OF RASF ® AT ATF
[ q,n0n0n 12,5000 TP OF TOE=BIDE FACE OF KFv
7 Q,0000 r2.5000 RATTOM OF TOFe81DE FaCF QF xEY
A 9,0000 12,5000 BOATTOM N¥ HEEL=SIDE FaCF 0OF xFy
9 a,hn00n 12,5000 TP OF NEFL«SINE FACFE OF KEY
1 n Q. Nr0n 72,5000 HEEL FNND OF RBASEH
v a,Nnan T4,0000 TP OF WEFLT2 & T0P OF OUTER END OF HEEL
17 15000 74,5000 ANTTOM OF “EEL«SIDE Falt NF STEM
IR 1,0000 A?,.5000 ROTIOM OF Wi+ eSINE TP PANEL OF 8TkM
1u 1.0000 RT 5000 TP OF MWEEL=3T0F FACF NF §TEM
» FUNCT, YSw @ AT U568 PROM x = t,n00000
> FUNCT, YSw @ KT Su0nn FRO™ X ® {,500000
» FUNCTY, YS8u & RY uNBATY FRAM Y = t,n0p0000
» FI'.rY, vySm ® RY SuUnNAQ FRNAM Y 8 {,500000
ALl S§TFMe
Srivem?
v s fy JVNL MM g a, y34T 9 R, 1 S™ e U,
Stiv
Sy 3 a, s SUMHFE & 0, ) §riemQre = a,




AD=A099 377

UNCLASSIFIED

ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/6 13/13

VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF «=ETC(U)
FEB 81 W A PRICEr R L HALL, R L MOSHER
WES=INSTRUCTION=K=81=3




SiHMWT

VoL = 13,3 VoM™ 3 13,3 48T & 2000,0,8M =
Siim
SUMVF 8 2000 ,0 ,S1IMHF a Ny SSUMNAM g 699%,8
LULLES
VoL = 0, ,voLeam s N, 3T & 0, «SM 8
Sum
SUMVF = 2000, 0 ,SUMNNF = Ny HSUMNON = 899% .8
SUMw?
VoL = 3,3 JVOLMOM 8 10,4 ,8uT » 493,8,8M =
Suw
SijvE o U9V R ,SUMHF = 0, SSUMMOM ® 6589 .4
WALL STF™ AND HASE
Slivw?
vhiL = 3,0 ,VvOLMOM 8 3.0 ,84T7 = 480, 0,8M 8
siv
SIUMVF 3 POUY A ,SUMHF & 0, ,SUMMOM & 7009,8
SMw T .
vy s 0, HVOLMNM g 0, 8T = 0, +sSMN »
Siim
SIMVF 3 P94V A ,SUMHF = 0, +SUMMOM = 7009,4
Sumwt
VoL ® 2.6 ,VOLNOM & 7.3 J3WT @ 391.8,84
suv
LITLA') I 3337,5 ,SUMWF a 0y oSUMMOM 8 AL06,3
Sumay
vnL = 13,1 ,vOLMNM g 92,8 ,SuT s 196A A,8M &
Sy
SUMVE g 5306,3 ,SLIMHF » N, LSUMMNM & 22028,1
WAL L STEM, HASE,AND KEY =
SHMWT
VoL w G, S¥DLMOM g Ne 4347 = b, 8% =
S
SIIMVE 3 5306, ,SUMHF @ N, JSUMMOM s 22028,1
SuMat
voL s 0, 2VOLMNV g N, ,8WT » 0, SM &»
Giym
StMvE 3 5306, ,SUMNF = N, +SUMMOM 8 2202A,1
STFMV,HASFV, Vi x$ Y
16,6 ‘AR 0,
SHMVE 3 SINA, L G SUMKF & 0, sSuUMMQm u 22028 ¢
» (WTPHOF, FSTue 17,0088%. 100,008 8Hum AY7,29
HS | e o0, 12F V1HYDa ®0, 17t 3i{MS5ta 6,00NS He «0,12t 3t
#NSle 0, 12F YINTSSTe 0, FLTS5Ta 17,00
ESSe 1,00NTSEMe N, +1| T8SHe RY,29
HSSGHe A NUFLTSSwe HY, )0 Xuw 2,00
» SUHROUTINE RPRUFILE, PROF(1Y AS [ = | 10 ISEg
899009, 0. 87,5000 0,
Tu,n0n0 0, 74,0000 »?2,00000
Td,0000 «2,00000 72,5000 9,00000
72,5000 9,n0000n 72,5000 9,00000
12,5000 9,00000 72,5000 9,00000
72,5000 9,60000 70,0000 1,%0000
T4,5000 1,00000 87,%000 1,00000
87,5000 899010, *60,0000 77,0000
0,100000F a0y 17,0000 0,100000E001 87,2900
60,0000 97,2900 A99007, «ap0,0000
71.0000 04,100000Een? 77,0000 A99001%,
0,10000NEun? 87,2900 60,0000 97%.2900
4~41
o 4 '
- - w.m.‘.um“ - A T

499% .

1565,5

480,0

1096,9

13921,9

b emacki ot

P




é we FND OF S/R WTS0Il ee
i

134 1r2 184! 198
(1] a7 us q
1r 11? 171 18N
59 a2 an ?
17 1r2 17y 18N
30 37 A1) 10
S/0n HPHQFILF ENDS WITH PROF(1) AS I = | YO 184
AQunng, 60,0000 77,0000
Tr.0000 0, 87,3000
a7,%000 1,00000 87,8000
87,4553 60,0000 97,2900
A, 0000 17,0000 o,
ne9g01, 1.00472 87,4453
97,2900 A99010, *2,00000
e2,00000 74,0000 9,
0, 74,0000 0,
A9qnin, {,00172 87,4553
74,5000 9,00000 74,0000
72,%000 9,00000 r2,5000
72,5000
> FUNCT, YSu @ R&, 79000 FROM X ® 9,000000
IN FC 9 eoa LC, ISE » 3 60
PHOFU).hI.lSl L]
899009, ahn 0000 77,0000
T7.0000 0, 77,0000
A7,5000 1,00000 87,8000
A7,455% $0,94A0 92,4480
97,2900 A99007, «8,50000
0, 77,0000 899001,
87,49%% 36,9470 92,4470
1,00172 AT,U45SY 1,50000
9,00r00 74,0000 9,00000
a99a10, «2,00000 72,8000
Yu,0000 0, 74,0000
77,0000 A99023, 60,0000
R, SnN00 17,0000 «d,00000
9,0n000 12.%000 11,0000
36,94R40 92,44A0 80,0000
ees END N $/R DUTPRNF wee
> IN afiMY
ees FNND DF $/R WhHHY eeoe
» IN wGHMY
eees ENN NI §/R w(HT eee
» N afiu?
s FNN (I §/8 wiik] ecee
» IN wGHT
eow END OF 3/R WGHT ees
» IN WhGHY
wee END OF 8/R WGHT eee
» IN WGHT
wen END OF S/R WGHT weoe
> IN AGH?
eee END OF 8/R WGHT eee
» SUMS IN wrSOJL FOR LAYERS §, 2, FZ1
Siim
SUMVF @ 1A218,7 JSUMKF & 0, sSUMMOM 8
» SUMS IN WTSOIL FOR LAYERS &, 71t
SUM
3 SUMVF & 1A938,2 ,SUMHF @ 0, +SUMMON »
> » IN WiNHT
= eea END NF 8/ WGHT wese

L[]

1.00000
1,00172
R99007,
77,0000
60,0000
72,5000
74,0000
77,0000
1,50000
9,00000
9,00000

=3,50000
0

*
1,00172
60,0000
77,0000
1,00172
a99010,
74,5000
12,5000
*?,00000

77,0000
12,5000

72,5000
97,2900

113097,6

118817,.6

o s e




ANALYSIS OF COMPLEYX RETAINING WALL
11s181 Y AN {0/ 1780

]
# REGIN NDATA CHECK FNR ACTIVE FARTH PRESSURES COMPUTAYTON
.

L > NRINCLEY  FOIND UNDEFINEN, LEFT A8 13 (LOAD CASE 3)

; > HS1UCO) FOUND UMDEFINFD, LEFYT AS I8 (LOAD CASE V)
% » wNS2(LL) FOUMD UNDEFINED, LEFT A8 1S (LNAD CASE %)
i > HSP (1 C) FOUNA LNDEFTNEN, LEFT AS 18 (LOAD CASE %)
> VALUE NF wWSI(LE) FOOND 8 6,N00000 IN 8/R CWERRT (LUAD CASE V)

NSURL AT REGINNING OF S/R SIIRFACEs ¢
Bix 87,29 g1s 0,17 A2m113,50 878e26,00

> VALNE OF pSS F0UND B 1,000000 IN 8/R CHEXRT (LOAD CABSE 3)
» VALUE OF 5w FOUND 3 2,000000 IN S/R EHEKRY (LDAD CASE 3)
> VALUE 0F WMSSHN FRuND @ 6,000000 IN 8/R CHEKRY (LOAD cABE 3)

VALUF NF NTSSH FOUND = 0, IN 8/R CHEXRY (LOAD CASE 3)

>
B3 61,50 828 1,70 BINa AT7,29 SiNS 0,17
RF= 70,09 sFa 0,77 HAiNs 87,29 AIN® 0,17
t o}nn AR, 79
2 30.9% 92,45
3 169,85 115,40 '
NSURL AT eNpn OF 8/R SURFACE = 2 .,

SURFACE 1 (AMAS120,00 C(OMs 0, PHls 30,00
SURFACE 2 GAMAR120,00 CNHa O, PH1s 18,00
% > GAMAS2(LC) FOUND UNDEFINED, LEFT AS IS (LOAD CASE %)
f > VALUF OF GAMASI(LCY FOUND s 120,0000 IN 3/R CHEKRT (LOAD CASE 3)
E > VALIF NE enWi(LE) FOUND 8 0, IN 9/R CHEXRRT (LOAD CABE §)
; » VALUE 0F pMIf(LE) FEOIIND ® 30,00000 IN S/R CHEXRY (LOAD CABE )
NEFAIN T VALUF OF n, USED FOR DELTAL(LC) (LNDAD CASE 3

> GAMASF(LCY FOUND UNDEFINED, LEFT A8 13 (LOAD CASE V)

> ANAFPILEY  FOUND UNDEFEINED, LEFY A8 I8 (LOAD CASE V)
> RUAP(LCY FOUNA UNDEFINED, LEFT AS 18 (LOAD CASE %)
> NMAL(LCY  FOUND UNDEFINEN, LFFY a8 I8 (LOAD CASE 3
> HUAFFPCLCY) FOUND UNNEFINED, LFFT AS 19 (LOAD CASE 3
» RMAFI(LCY FOUND UNDEFINED, LEFT AS IS (LOAD CASE 3

> HNAFL(LL) FNUND UNDEFINEN, LEFT A4S 18 (LNAD CASE 3

- > RuM(LC) snuUND UNNEFINED, (EFT A8 18 (LOAD CASE V)
> VALUE NP FLw(L ) FOUND @ Ry, 50000 IN /R CHEXRT (LOAD CaSE  $)Y
4-43 {




THE VERTICAL INCREMENT & 1,00 FT, NO,OF wALL POINTS = H

wALL PY, Y
1 9,00 88,79
4 9,00 72,590

NIMBER OF SnIt LAYFRS =i

SOIL NO, GaMMa comM PH] DELTA
1 120,00 0, 0,00 0,

SNIL NO | KA Suwesne KAb & O,

WATER EL, = R4,50 ACCEL ®= o, RETA s ¢,06

ELEV AT BOTTNM OF SOIL § = 72,50
LINE LDAD { MAG & O, pIsYT = 0,
MAG OF UNIF LNDAD = 0, NISY 10 LEBF

T END = 0,

FNTERING S/R CLASSIC FROW MODULE SAe8P

INPUT DaTa FOR SURPNUTINE CLASSIC
RACKFILL DESCRIPTION
EQUTV, SURFACE SLOPE s

9,46

ELEVATINN OF wATER SURFACE » 84,50
]

INCREMENT LENGTH

RACKFTLL SOIL DESCRIPTION

FROM ™ UNTT wT
(FTy (F1Y (PCF)
SURFACE 72,%0 120,00

wAll HRFAK POINTS
POAINT XeCOORD Y=COORD
NO (FT) {re)

1 9,00 AR, 79
2 9,00 72,50

NATA FRO™ SURROUTINE CLASSTC

COULNYR®S COFFFICIENTS OF ACTIVE £ARTH PRESSURES FOR}

FACKEILL LAYER Ka_vayut
PY NS YR ITY RN NRN] ASasat et
0,3711

? N, 371t

1,00

COORDINATES AND STATIC ACTIVE SOIL PRESSURES
FOR PACW SOTIL LAYFR

COORDINATES ACYIVE
AT waLL (FY) PRESSURE
X v (PSF)
9,00 88,790 0,
0.0n R85O 191,02
9,00 A8,S0 191,02
0,00 72,9 aar,08

ACTIVE
cotrr,

0,3711¢
0,371)
0,3711
0,3711

D18Y

4
(PSF)

Y0 RIGHY END o

KA

(3333217

i




STATIC aCTIVE SQIL FNRCES

Yol ONAN
rry
88,79
AT, T
A6, 79
A5, 79
Ad,T9
A3, 70
az,7¢
Ay, 79
R0, 79
79,79
18,79
17,79
76,79
75,749
4,79
73,79
12,18
12,50

SDIL FORCE (LB/FT)

HORTZONTAL
7,42
04,53
89,08
133,54
176,73
?0ha,08
227,81
20M,80
270,10
291,81
312,85
334,19
355,52,
570,86
198,19
419,53
281,10
64,527

VERTICAL
0,

LRS- R-B-N-X-N-N-N-¥-¥-¥-J

OHTPUT FROM SURROUTINE CLASSIC

PONT YeCNNAD

NO

- o - - -
PUAINE RNV ODIR>IAE AN -

(F1)

AR, 79
n?,79
An,79
as, 79
Au,79
Ay, 79
R2,79
Ay,79
RO, 79
79,79
78,79
17,19
76,79
75,79
74,79
73,79
15,79
17,840

STATIC FNRCES (LB/FT)

HOR1Z
T,02
44,54
A9, 05
133,54
176,73
208,08
”27,51
2UR,AY
PT0,1A
291,54
$12,A%
3,19
155,52
376,86
98,19
019,53
2A1,10
hi 57

VERT

RESULTANTS OF STATIC SO0TIL AND SURCHARGE PORCES

HORI2INNTAL
VERTICAL

s 423A,20

T T e

(LB/FTY
(Y t(LH/FY)Y

AT Y & 78,49 (FY)

4-45

EARTHQUAKF PORCES (LB/FT)

HoRy? VERY
0, 0
0’ .
o) o,
of 0
0, .
A

L ]
0! 0,
0' °|
o "
o, 0,
0’ 0,
a a,
I 0,
0. 0,
0_. O.
. 0,
", 0,

I A e AR = T . <




HORIZONTAL ACTIVE FARTH PRESSBURES FOR LOAD cASE 3
FOR €LASSIC(CNULOMR) ANALYSIS IN 8SA (END OF HFEL)

PUTPHT OF ARRAYS W, EM, 4NN YH IN MODULE 84 FOR CLASSIC ANALYSLS,

FLEVATION INCREMENTAL WORIZONTAL INCREMENTAL HORIZONTAL

STATIC FORCE EARTHQUAKE FORCE
(FTY (LBS/FTY tLns/ry)
ewoseesas (I AT T T L R Y Y LA Lyl ) OGSOV eseeRSovanNePabyag
: AR, 790 7,4212 0,
F ar7,790 44,927 0,
: 8h, 790 89,08% 0,
s A5, 790 133,54 0,
: Au, 790 176,73 0,
H Ry, 790 204,08 0,
; 83,790 227,81 o,
] Ay, 790 248,70 0,
4 Ap, 790 270,1A 0,
70,790 291,51 o,
TR, 790 312,R5 0,
77,790 336,19 ",
76,790 15%,5) 0,
E 75,790 176,84 ",
3 Ta,790 198,19 n,
P 73,790 419,8% 0,
3 72,790 281,10 0,
72,500 ol , 524 n,
., ’
: FUR THE AROVE LOAD CASE THE RESULTANT FORCES ARES
y BESULTANT HORIZONTAL STATTIC ACTIVE FDRCE = 4238,20 LBP/WHURYZ FT
5 ACTING AT FLEVATION 74,49
¥ RESULTANT MARTZONTAL ACTIVE PORCE (IN EXCESS OF STATIC)
PUF 17 EARTHQUAKE = 0, LHBS/HORIZ PY
* ACTING AY ELEVATION 0,
} Sim
4 SUMVF = 18034,2 ,SUMHF 9 G23R,2 ,3UMNNM = 90416,5
. SCHAR
> FUNCT, YSH = AT, USA0Y FROM X = 1,008077
> FUNCTY, vSu ®  A?,45747 FROM x &  1,004846
. > FUNCT, vSH = R7,45721 FROM X &  1,003241
bl > FUNCT, ¥8W = RT,45707 FROM x ® . 002443
™ > FIINCT, YSH = AT7,45701 FROM x 8 1,N002047
¥ > FUNCT, vYSWw = R7,48701% FROM ¥ ®  1,00204Y
3 > FUNCY, YSH @ 89,1237 FROM X ® 11,0020%
t » FUNCT, vySu = A0,20034 FROM x 8 12,00208
i » FUNCT, YSu = 89,4870 FROM x s 13,002098




YTy

SURCHARGE LnANnS

Pv?Y xhvy PyM XDyH
eN 12F 31 en 12F 31 0,128 31 «0,12¢ §1
oN,12F 81 «p,12F Y1 «f,12F 3§ «0,12F 3}
®0,12¢ 31 en,12C 3t =0,12¢ 31 «0,12¢ 3}
on 12F 31 en 128 VY «0,12E 3] «0,17¢ 3}
o0, 12F 31 «n,12F %1 N, 12€ 31 o0,12F 3}

Twit) Tu(?) LOL TR 0W(2) Tww(l) THWC2)
o, 123F 31en 123E 31 0,12%¢ 31e0,123F 310,123 3100,323¢ 3§

PONSTR

Lc s 3

> PuwIND ENTEREN, W(LC) 8 «0,123400¢ 3]

wIND F, » 8 0, 0, SUMMATION FOLLOWSee
Suym
SMVF = 1RATIA 7 ,SIIMHF & 423A,2 ,8UMNMOM & 90a16,%

> ENTER BARYHG FOR L OAD CASE 3es
RXWH, RKY g 0, e0,123uU00E 3%

> SURRNUTINE YCNR ENTERED FOR LOAD CASE 3

SOIL LAVER 7 ARFA, AY a 6,00000 453,000
XeCNORDINATE @ YeCOORNINATE
=2,00000 74,0000
n, 14,0000
0, 74,0000
n, 77,0000
©?,00000 77,0000
CONCRETF NUTLINE ARFA, AV o 35,3750 2712,98
SOIL LAYER § ARFA, AV ® 107,599 8744,%7
XeCOURNDINATE « YeClONORDINATE
9,00n00 T8,0000
9,00000 A8, THRs
1,00172 87,4583
1,80000 74,5000
SUMB(WELIGMT) AT YC(ELEVATIONNY & MOMENT
18938, 79,7646 0,151060E 07

HORTZONTAL INERYTAL FORCE AY ELEV, YC = 79,7646 (1]
SWT VERTY FORCE, SH MNRIZ FORCF, MOMENT
0, 0, o,
sSu™
SUMVF @ 1893A,2 ,SUMMF » 4238,2 ,SUMMOM ® 90416,93

> FNTERING §/R wFSWAT WwITW LC, YZERD, NSIDE = 3 72,5000
COMPUTFD FSIIM, XMSUM u 0, 0,
S/R wESwAY TRACE AROVE 13 FOR WESTERGAARD wATER

Shm

SUMVE @ 1803A,2 ,SUMNF » 4238,2 ,8UMMOM & 90a16,3
FND OF S/R BARTHA

4=47

e ———



N VIER °
THE FOLLOWING TABLE INCLUDES WALL AND SOTLOWATER Ka33 ABOVE BASE, AN
THME FORCES ACTING ON IT, EXCEPT THAT MORIZONTAL SEEPAGF AND UPLIPY
ARE NOT INCLUDEN MERE, ®ACTIVE EARTHY INCLUOES THME wlewd WATER PRESSURE
1F A CRACK 19 ASSUMED TN THe EARTH COVER OVER THE END OF YHE WEEL,

LOAD CASE 3
VERTICAL HORTZONTAL MOMENT
s0RCE FORCF
LA/SLICE LB/8L1cCE LBeFT/SL1ICE
T L L L Y Ty o e e N Y P Y T Y Y T P Y Y T PP PP Y T T LY Y Y )
wAlLL $306,2% 0, 22028,13
ACTIVE BARTH 0, 4238,20 «2%404,20
SNILSWATER 13631,94 0, 95789,32
SURCHARGHS 0, 0, 0,
NIRECT LOADS 0, 2, 0,
wIND 0, 0, 0,
EARTHOUAKE 0, 0, 0,
(TIPS P PR Y LYY P Y PR R XL Y LA LA N L 4 Z L 1 A P Y Y L L1 2 02 0 02}
TOTAL T1A93A 19 a238,20 90416,48
> OUTPROF, $S8Twe 77.0088%e 100,00E8HN= 87,29
HS$ie  =0,12¢ 31HS?e  «0,12F 31M33%a 4,00081He  «0,12E 31
NDSPe «0, 128 3INTSSTe 0, ELTIST. 77,00
ESSe 1,00NT85He 0, ELTISHe 87,29
HSSGHe 6,006 T85We 87,.29¢Xwe 2,00
> SURROUTINE APROFILE, PROF(1) A8 T s § TO I5E}
R99009, 0, 87,5000 0,
Tia,0000 0, Ta,0000 ©2,00000
Ta,0000 «2,00000 72,8000 9,00000
72,5000 9,00000 72,5000 9,00000
72,5000 9,00000 72,5000 9,00000
72,5000 9,000n00 74,0000 1,50000
74,5000 1,00000 87,9000 1,00000
87,5000 AQ9nyn, 60,0000 77,0000
0,100000¢ 0 17,9900 9,100n0NE et 87,2900
60,0000 97,2900 899007, 60,0000
77,0000 0,1000006=0] 77,0000 899001,
0,100000F 0y A7,2900 60,0000 97,2900
|84 1re }AA) 1SN
44 ar a8 ]
1t 172 |88 18N
19 ue a0 7
1Y 1ve 1 18N
V0 A}/ A1 10
S/R HPRALTLF ENDS WITH PROF(1) AS I s § YO 18€¢
A99n09, *h0,0000 77,0000 0,
17,0000 0, A7,S000 1,00000
A7,.5000 1,00000 87,%000 1,00172
A7,4553 60,0000 97,2900 A99007,
*hn,n000 77,0000 0, 77,0000
#99001, 1,00172 B7,45838 60,0000
97,2900 8409410, 2,00000 72.5000
e2,00000 T4,0000 0, T4,0000
n, 14,0000 0, 77,0000
R99nN, 1,00172 87,4883 1,%0000
Tu,8000 9,00000 74,0000 9,00000
12,5000 9,00000 72,8000 9,00000
72,8000
» FUNCT, YSH ® AR, 79000 FROM X 8 9.000000
IN FC 9 oo LC, 18F & 4 60
PRNF(1),121,18¢ =
899009, ehN, 0000 77,0000 «8,50000
77,0000 . 77,0000 R
A7,5000 1,00000 87,5000 1,00172
87,4558 30,9400 92,4440 80,0000
97,2900 99007, *A, 850000 77,0000
0, 77,0000 899001, 1,00172
4-48
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87,4553 $0,9470 92,4470
1,0a172 AY,458% 1,80000
9.00000 T4,0000 9,00000
A99n1n, «2,00000 72,5000
Y4,0000 0, 74,0000
77,0000 A99023, 60,0800
=8,50000 77,0000 ol 00000
9,00n000 Y2,5000 {1,0000
30,94K0 92 ,4UND a0, 0000
eoe END OF S/R NUTPROF wwe
» IN WGHY
ewe END OF S/R WGHT eee
> [N wGHT
woe END NF 3/R WGHT ewe
> IN wGNT
wee END OF S/R WGHY eaw
> IN wWGHY
ene END OF S/R WGHT ewe
» IN WGHT
=ee ENN OF S/R WGHT ewne
» IN wGHNT
i eame END NF S/R WGMT ewe
i > IN WGHT
5 ecw END OF S/R WGHT wee
> SUMS IN WTSOIL FOR LAYERS |, 2, FI1
LIV
SHMVE = 1R218,2 sSUMHF 2 0, ,3UMMOM @
» SiIMS [N WTSOIL FOR LAYFRS 6, T
Sum
: SUMVE = 1A93R,2 ,SUMKF = 0¢ 23UMMOM =
L > IN whHT
ewe END OF S/R WOGHY mee
ve END OF S/R WYSOJIL ee

4-49

A99010,
74,%000
72,5000
«2,0000n

L]
77,0000
72,5000

72,5000
97,2900

115097,6

115817,6




ANALYSIS OF COMPLEX RETAINING WAL
113183 9 DN 107 1/80

4 REGIN DATA CHECK FOR ACTIVE FARTH

» DSIM(LC) FOUND UNDEFINFD, LEFT 48 I8 (LOAD CASE
» HS1(LC) FOUND UMDEF INFD, LEFT A4S IS (LOAD CASE
> wNS2(LCY FOUND UNDEFINED, LEFT 23 18 (LOAD CASF
» H§2(LC) FOUND UNDEFINED, LEFT A8 1S (LOAD CASE
» VALUE OF wnS83(LC) FOUND = 6,000000 IN 8/R
NSURL AT REGINNING OF S/R SURFACES 1§
Riz 87,29 8is 0,17 B28113,50 B82me26,00
> VALUE OF ¢SS FOUND ® 1,000000 IN 8/R
» VALUF OF pXw FOUND = 2,000000 IN 8/R
» VALUF OF wWSSHH FOUND & 6, 000000 IN 8/R
> VALUE OF nTSSH FNUND = 0, tIN 8/R
R2x 61,50 g2z 1,00 RINS A7,29 gins 0,17
HFs 70,09 gFs 0,27 HINS A7,29 SINE 0,17

1 9,00 BB,79

? 30,98 92,45

3 169,85 15,40
NSUWL AT gNp OF S/R SURFACH = 2
SURFACE | (AMAR120,00 C0OWE 0, PHIs 30,00
SURFACE 2 GAMAEL?N 00 COMs 0, PHie 1A, 00

> GAMAS2(LCY FOUND UNDEFINED, LEFT 4S8 IS (LOAD CASE

> VALUE OF GAMAST(LC)Y FOUND @

> VALUE OF cOWHI(LC)

» VALUE OF pHIt(LC)

NEFAULT VALUE OF

» GAMASF(LC) FOUND
» RKAFZI(LCY FOUND
> RKA2(LCY FOUND
» AKAL(LE) FOUND
» RXAEFZ(LCY FOUND
> RKAE2(LC) FOUND
» RXAFL(LC)Y FNUND
» RUNILC) FOUND

» VALUF QF pLwH(LC)

FOUND =

FOUND =

0,

UNDEF INEN,
UNDEFINED,
UNDEF INED,
UNDEF INED,
UNDEF INED,
UNDEFINED,
UNDEF INED,
UNDEF INED,

FOUND 8

126,0000

30,00000

IN S/R
IN 8/R
IN S/R

USED FOR DELTALILC)

LEFT a8

LEFY
LEFT
LEFY
LEF?Y
LEF?Y
LEPY
LEFY

Ry, 50000

Al
[} ]
AS
AS
AS
AS

A8

18
18
18
19
18
18
18
I8

4-50

(LNAD
tLOAD
(LoAD
(L0AD
(LOAD
(LOAD
(LOAD
(LOAD

CASE
case
CASE
CASE
cASE
CASE
CASE
case
IN /R

PREISURES COMPUTATINN

a)
4y
4y
a4y

CHFKRT (LOAD CASE

CHEXRT (LOAD CASE

CHEKRT (LOAD CaASE
CHERRT (LOAD CaSt

CHEXKRY (LOAD CASE

"
CHEKRT (LOAD CASE
CHEKRY (LOAD CASE
CHEKRT (LOAD CASE
(LOAD CASE &)

ay

)

8y

a)

ay

4y

ay

o)

CHEXRT (LOAD CASE

4)
4)
6)

)

)
P

8)

il s,




THE VERTICA| IMEREMENT & 1,00 FTY, NO,OF WALL PUOINTS m 2

wAlL PT, X ¥ i
) Q,N0  AR,T79
? 9,00 72,50 %
NUMHER OF SnjL LAYFRS ®)
SOIL NO, GaMMa cnu PM] DELTA £
i 120,00 0, 10,00 0,
: SNIL NO 1 KA meeaeass WAL 3 D,
2 WATEW EL, ® BU,50 ACCEL = O, RETA = 9, 4e
3 ELEV AT BDTYOM OF SOTL 1 = 72,%0
LINE LOAD | mMAG = 0, PIST = 0,
) MAG OF LUNIF LNAD 8 0, PISY YO LEFY END &8 0, DIST 0 RIGHMT ENV ® O,

FNTERING S/R CLASSIC FROM MODULF BAeSP

INPUT DaTA FOR SURROUTINE CLASSIC

HACKFILL DPESCRIPTIDN

1 EQUTV, SURFACF SLNPE s 9,u6 ]
FLEVATINY OF WATFR SURFACF = 84,50 d
INCREMENT LENMGTH s 1,00

BACKFILL SNIL PESCRIPTION

1 FROM Y0 UNMIT WT PHI c ke
(FTy (FT) (PCF)Y (DEG) (PSF)
SURFaACE 12,50 120,00 10,00 0, REAANNA Y

walLL HRE AKX POINTS

POINT X=CONRD  YeCOORD
NO tF1) (F1)

1 9,00 88,79

2 9,00 72,50

NATA pRAM SIIKRNITINE CLASSIC

COULOMR®S cOEFFICIFNTS OF ACTIVE EARTH PRFSSURES FOR

HACKEILL LAYER Xa_YALUYE
s AA A A N LLALAS Aa:i-';‘.‘bc
? 0,371}%

COOQRNINATES AND STATIC ACTIVE ANIL PRESSURES
FOR EACW SOIL LAYER

; CONRNINATHS ACTIVE ACTIVE
} AT wabl (FT) PRESSURE COEFF,
F X Y (PSF)
, 9,00 AR,79 0, 0,371t
9,00 84,50 191,02 0,3711
9,00  AGNO 191,02 0,3711
9,0n 712,50 447,08 0,371
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STATIC aCTIVE SOIL FOKRCES

YaCNORD SOIL FORCH (LH/FT)Y
(F 1y HORTZONTAL VERTICAL
i AB, 79 1,42 o,
3 AT,79 44,58 0, -
As, 79 3 A9, 0% 0,
. RS, 79 " 133,58 n,
x A4, Tq 176,73 0,
83,79 206,08 0,
42,179 221,51 o,
81,79 248,80 0,
a0,79 270,18 0,
19,79 291,514 0,
78,19 112,85 0,
11,179 334,19 9,
76,79 155,%2 0,
15,79 376,86 0,
74,79 398,19 0,
73,79 419,53 0,
12,79 281,10 0,
12,50 64,52 o, 4

OUTPYT FROM SURROUTINE €' ASSIC

POINTY Y=COORD STATIC FORCES (LB/FT) EARTMOUAKE FORCES (LB/FT)

ND (F1) HOR12 VERT HORYT? VERY
1 RR,T9 7,42 0, 0, 0,
2 87,79 au,s5% 0, 0’ 0,
3 R6,79 89,05 0, 0, 0,
4 AS,79 133,58 0, 0, a,
5 R4, 79 176,71 0, 0, 0,
3 s AY,79 206,08 0, 0, 0,
i 7 R2,79 227,41 0, 0, 0,
a8 R1,79 248, R4 0, 0, 0,
9 A0,79 270,18 0, 0, 0,
10 19,79 291,51 0, 0, 0,
e 11 78,79 312,85 0, 0, 0,
a 12 77,79 134,19 0, ", 0,
; 13 76,79 195,52 0, 0, 9,
14 15,79 376,86 0, o, 0,
; 1% 74,79 198,19 0, 0, 0,
J 16 73,79 419,53 n, 0, 0,
% 17 12,19 281,10 0, 0, 0,
{A 72,59 bu, 52 0, 0. 0,

RESULTANTS OF STATIC SOTL AND &UHRCHARGE FORCES

HORTZONTAL 2 4P3R,20 (LBR/FT) AT v £ TH,49 (FY)
VFATICA) ] a, (LRA/FTY

4=-52




LI
SUMVF s
SCHAR

» FIINCY
FIINCTY
FunC?t
[ XIL
FUNCT
FuUNCT
FliNe Y
FunCT
FHNCTY

Y VvV VY VWYV VY

SURCHARGH

PV
0,12E
=0,12F
oh,12€
o0,12F

1
3
11
A}

WORTZONTAL ACTIVF FARTH PRESSURES FNR LNDAD CASE
FOR FLASSIC(COULOMB) ANALYSTS IN S84 (END OF WEEFL)

NUTPIT NF ARRAYS W,

FH, AND YH IN MODULE 8A FNR CLASSIC ANALYSIS,

INCREMENTAL WORIZONTAL
EARTHQUAKE FORCH
tLBS/FT)

ELEVATION  INCREMENTAL HORTTZONYAL
STATIC FORCE
(FT) (LHS/FT)
L A X A L XX X J [ J 2L T T LR L A LR 2 X )
#R,T90 7,4212 0,
87,790 au,527 0,
A, 790 89,045 0,
a%,790 133,5A 0,
84,790 176,73 0,
A3, 790 206,0A 0,
R2,79n0 227,51 0,
f1,790 24A, 84 0,
Rn,790 270,14 0,
79,790 291,51 0,
78,790 312,058 n,
77,790 384,19 n,
76,790 155,52 0,
78,790 376,8h o,
74,790 198,10 0,
73,790 419,51 0,
75,7990 281,10 0,
15,500 64,524 0.

FOR THE AMNVE LNAD CASE TWF RESULTANT FORCES AREI

RESULTANT HORT2NNTAL STATIC ACTIVE FORCE
ACTING AT ELEVATION

RESILTANT HORIZNONTAL
NUE TO EARTHQIAXKE =

ACTING

1R91A,

Y8u
YSH
YSw
YSr
YSnm
AL
YSH
YSH
Y8u

LNnans

Xnvy
“h 1 2F
en, i 2E
=0, 17F
.n.'?E

AT FLEVATION

2 JSUMHF a

R7,U5RN
RY,45747
R7,48721
AT,u5707
RY,4570)
AT,4S704
A9, 12367
A9,290%4
49,45701

PVN

1] 400,00
3 800,00
31 4no, 00

78,

ACTIvE FORCE (IN EXCESS OF STATIC)

n

.
‘uey

FROM
FRNM
FROM
FRNM
FROM™
FRNM
FRNM
FROM
FROM

xpv

49

0, LBS/HORTZ2

q.z ¢ SUMMOM =

X s 1,00R077
X a 1.,004RUL
Y s 1,003241
X s 1,002443
X 3 1,002047
X s 1,002047
X 8 11,00208
X = 12,00205
L 13,00208
]

2.00

4,00

7.00

Y «0,12F 31 «0,12 31

«0,12E 31 «0,12E 39

Fr

90416,5

4238,20 LAS/HURLZ FY




;#'

Tw(t) w2y Thw(1)  TDW(2)
h0N,000=0,123E 31 «0,500e0,12%F

X«PNORDINATE OF SOIL SURFACE,XSL(1) »
Y=COORNDINATF 0F SOIL SURFACE,YSL(1Y s
XeCNORDINATE NF SNIL SIIRFACE,XSL(2) ®
Y=CONRDINATE NF SOIL SURFACF,YSL(2) 8
SLNPF OF 8NTL SURFACE,SP s
XeoCNANRDINATE OF PRESSURE POINT,XPY =
YeCONRNINATE NF PRESSURE POINT,YPT =8
UNTFORM STRIP | NAD e

PSTRIP

1 = 1,0000 XD = 1,5000

] 600 ,n000 up s 164,9445

PSTRIP

I = 1,0000 XD = 1,8000

w§ = 6060,0000 uP = 164,948

Tww(l)

Twe(2)

11} 3,00000,123E 3¢

o.
77,0000
*?2,0000
77,0000

0,
»2,0000
74,0000

YD »

YD =

53,0000

3,0000

2=-2" [+ 9445 (T + 164 77'#5[ 5)=329.889 pof

Y= NORDINATE NF SOIL SURFACF,XSL(1Y =
Y=COORNINATE OF SOIL SIRFACF,YSL(tY) ®
X=COOQRNDINATE Nt SNIL SURFACF,XSL(2) @
YeCOORDINATE OF SOTL SURFACE,YSL(2) =
SLOPF OF 801L SURFACE,SP ®
XeCNORDINAYE NF PRESSURE POINT,XPY =
Y=CONRNINATE NF PRESSURF POINT,YPT =

UNTFORM STRTP LDAD o

PSTRIP
PA N | 1,n000 xn = 2,5000
S 3 400,0000 up = 226,6\27
PRTIRTP
7N = 1,0000 XD = 0,5000
“S = 600,0000 UP 62 ,511R
@r=z=-/. 276. 6121( /")+6'2..5‘//!
X7 s -? Aono el N0NN
PIP = n; UrnRMP z
Py = 129 ARYY P2 s
Py = 1,0000 X1 s
71 = 1,n0n00 77 3
Sw? = $09 S00h SH B n,
Sim
Suwyl g 192a7,7 ,SHUMKWF 3
X=COORDINATF OF SOIL SURFACE,XSL(1) =
Y=COORNDINATE NF SOIL SURFACE,YSL(1) =
XeCNORDINATE OF SOIL SURFACF,XSL(2) =
Y«CNORDINATE OF SOIL SURFACE,YSL(2) =
SLOPE OF SOJL SURFACE,SP a
X=CNORNINATE OF PRESSLURE PNINT,XPT ®
YeCNORNDINATE OF PRESSURE POINT,YPT &=
IINTFORM STRYP (L OAD =
PSTRLP
= 1,0000 Xb s 3,8000
ws ¢ 600,0000 Up = 229,7072
PSTRIP
71 = te ooon s 0, soon

w8 ¥ 600,000

11.oooo
«2,0000
77,0000

0,
*i,0000
T4,0000

YD =

YD s

35,0000

1,0000

()= 23 9. 1245 psf

YPt o
2A9 1245
2R9,1248
1,0000
f,0000

74,0000

S ®  460,8mYY

U21R,2 ,31UmmQm 3

0,
77,0000
02,0000
77,0000

o,

0,
74,0000

YD s

Yo »

ANATT,

3,0000

3, 0000

@OF-0: 2291012, 544)), CrSg )z 292:219 455

X7 s 0000
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PP
Py
xPy
It
LA
sSum
StIMvVE &

0

NeCONRDINATF
Yo NDRNDINATFEF
XeCNNRDINATE
YeCNORNDINATF
XeCNNRDINATE
YeCONRNINATF
XeaCOORNINATE
YL ONRADINATE
XeCNORNINATE
YCNNRDINATE

ne
nt
oF
OF
014
oF
412
hid
oF
n¥

289, 1245
2.0000
1,0000

228,1600

19075,9 (SUMNF &

8nlL
son
SOIL
SOIL
son
SoIL
sotL
So1L

UFORMP =
P2 s
X{ =
12 =
SN ®

SURFACE,XS(1)
SURFACE,Y8())
SURFACF ,XS(2)
SURFACE,YS(2)
SURBACE,XS(3)
SURFACF,YS()
SURFACE ,X8(4)
SURFACE,YS(4)

PRESSURE POINT,XPT
PREFSSURE POINT,YPT

SURCHARGE PRESSURE DUE TN Pynu(l)
NET SURCHARGE PRFSSURE,PTP

SURFACE ,SP

XeN]ST HFTuFFN LNDAD & PHES PY

YeNIST HETWFEN LOAD & PRES PT

SLNPF NE SNTL.

SHRCHARGE PRESSURE DUE TN PVH(2)
NET SURCHARGE PRESSURE,PTP

SLOPF 0OF SO1L SURFACE,SP
X«DI8T RETWEEN LOAD & PRES PT
YeD1ST RFTwFEN LOAD & PRES PTY

SURCHARGE PRESSURE NUE TO PVH(S)
NEY SUHCHAAGE PREISURE,PTP

SLOPE OF SOTL SURFACF,SP
XeDIST BFTWEEN LOAD & PRES PT
Y«NIST RETWEEN LOAD & PRES RY

NeCNNRNINATE
YeCODRDINATE
XeCOORNDINATS
YeCONRNDINATS
XeCNORNINATE
YeCNNRNINATE
XeCONRNDINATFE
YeCNDRDINATE
XeCOONRDINATE
YaCNORNINATE

oF
oF
oFf
nf
oF
OF
oF
nF
oF
nF

sntL
so1L
SotL
8niIL
snrL
solL

sofL’

SnIL

SURFALE,X3(1)
SURFACE,YS(1)
SURFACE ,X8(2)
SURFACE,YS(2)
SURFACE,XS5(3)
SURFACE ,¥8(3)
SURFACE, x8¢4)
SURFACE,YS(4)

PRESSURE POINT, XPTY
PRFSSURE POINT,YPY

SURCHARGE PRESSURF NUE T0O PVH(])
NET SHRCHARGE PRESSURE,PTP

SLOPE OF SOTL SURFACE,SP
X=NIST Br TwEEN LOAD R PRFS PT
Yen]ST HEIWEEN LNAD & PRFS PY

SURCHARGE PRESSURE DUE TN PVH({2)
NFT SURCHARGE PRFSSURE,PTP

SLOPE OF SOTL SIIRFACE,SP
YaN18Y RETREEN LOAD R PRES PT
YeN]ST HETIWEEN LDAD & PRES PT

G23A,2 JSUMMOM &

167,1954
167,1954

1,0000

1,0000

SN s 800,239

1,0020
87,4570
11,0020
A9, 1237
12,0020
89,2908
13,0020
89,4370

0,
Y4,6000

18,6626
18,6820
0,1667
2,0000
13,0233

32,1122
s0, 7747
0,667
4,0000
13,3567

11,6642
52,8389
01667
7,0000
13,8587

1,0020
87,4570
11,0020
89,1237
12,0020
89,2903
13,0020
89,4570

1,0000
74,5333

19,2288
19,2288
0.1667
1,0000
13,0900

3a,4171
$3.6456
0,1667
3,0000
13,4238

91437,6




QURCHARGE PRESSURE DUE Tn PVH(Y) . 13,0091
NET SURCHARGE PRESSURE,PTP ] 66,6947
SLOPE OF 301L SURFACE,SP . 0,1667
xeN]1ST HETWFEN LNDADN & PRES PT [ ] 6,0000
YeDIST RETWFEN LDAN L PRES PY ] 13,9238
xT 3 0, XPT 1,0000 YPT & 74,5133
PP = bu;asu7 UFORMP = 0,
: Pl = 167,19%4 P2 = 66,6547
X X0y s 3, 0000 Xt = 1,0000
' = Lt no00 72 » 1,0000
SwT € 116,9250 SH e o, L ] 400 ,8%92
Sum
QHMYF = 19592 ,R ,SUIMKHE = UPLAR,2 HBUMMOM & 91A38,4
3 X=CNORNDINATE OF SOTL SURFACE,X8(1) @ 1,0020
i YeCAORNINATE OF SOIL SURFACF,vS(1) = 87,4570
XaCNNRDINATF OF SNIL SURFACE,XxS(2) ® 11,0020
YeCOORNDINATE OF SNTL SURFACE,YS$(2) = 89,1237
1 KeCOORNINATE OF SNIL SURFACF,XxS$(3) = 12,0020
YeCNNRNINATE NF SNTIL SURFACE,YS(3) = A9,2903
XeCONRDINATE OF SOIL SURFACE,XxS(a) s 13,0020
Yef OORDINATF OF SOIL SURFACE,YS(4) =« 89,4570
XeCNORDINATE OF PRESSURE POINT,XPT & 2,0000
YeCNORDINATF OF PRESSURE POTINT,YPT s T4, 40667
3
SURCHARGE PRESSURE NDUE TO PVH(1) s 19,1550
NET SUURCHARGE PRESSURF,PTP . 19,3550
SLNPE OF SNTL SURFACF,SP L] 0.1667
9 XeNIST WETWEEN LOAD R PRES PT s 0,
' YeDIST RETWEEN LOAD R PRES PY . 13,1567
SURCHARGF PRESSURE DUE Tn PVH(2) s Sb.ld'rld-—" ‘
NET S1RCHARGE PRESSURF,PTP L 55,5021
SLNPE OF SOTL SURFACE,SP ] 0,1667
XeNIST RFTWEEN LOAD & PRES PY . 2,0000
YeNIST RFTWEEN LOAD A PRFS PT? s 13,4900
SURCHARGE PRt SSURE NUE TO PVH(Y) . 14,3123
NFT SHHRCHARGE PRESSURE,PTP ] 69,8148
SLOPE OF SOTL SURFACE,SP s N, 1667
XeDIST HETWEEN LOAD R PRES PT ] S,0000
YeN18Y RETWFEN LOAD R PRFS PTY L] 13,9900
T = 1,0000 XPY & 2,0000 YPT 8 70’4667
PTP 3 59;“10“ LIFORMP = 0,
P1 3 1a7,1954 P2 a 69,8184
Py = a,onno Xy = 1,0000
= 1,0000 22 s 1,0000
gwt s 11R, 5049 SH 8 0, M x 529,1%70
SuM .
F SIIMVYF = 19711,8 ,3UMKF s 03K, 2 JSUMNNK 8 92363,6
XeCNNANTINATE % SNIL SURFACF,xS(1) = 1,0020
YelNNRNTNATE 0F SOTL SURFACE,YS(1Y = AY, 4570
XeCNNRNINATE NF SOIL SURFACF,XxS(2) =@ 11,0020
F YeCNOUNINATE NF SN SURFACF,vS(2) 2 A9, 1237
- X=CNANRNINATF OF SOTL SHRHACPK ,X8(3) @ 12,0020
YeaCNNUNINATE NF SOTL SURFACE,vS(Y) o 89,290%
YefNNRNINATE NF SOIL SURFACF ,xStny = 13,0020
YaCONRNINATFE N SOTL SURFACE ,vYS(H) = RO 4570
Yo NARNINATE NF PRESJSURE POINT, XPT = s, 0000
YeCONUNTINATE OF PRESSURE POTNY,YPY =& T4,0000
f 4-56 :
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SURCHARGE PRESSUKE DUE TN PVYM(1) [} 19,0391
NET SURCHARGE PRESSIURE,PTP . 19,0%9)
SLOPF DF SOTL SURFACF,8P [ 0,1667
XeD]JST HpTwFEN LNAD R PRFS PY [ 1,0000
YeNIST Bf TWEEN LNAD R PRES PY . 11,2233
SURCHARGE PRISSLRE DUE TN PVH(2) s $7,162¢
; NET SURCHARGE PRESSURE,PTP s 56,201%
2k SLOPF OF 801L SURFACE,SP . N, 1667
i XaNIST RETWEEN LNAD R PRFS PY s 1,0000
1 YeNIST HETWFEN LOAD & PRES PY s 13,9507
SURCHARGE PRESSHURE MUt TN PYM(S) [ 15,5034
NET SHRCHARGE PRESSURE,PTP s 71,7048
SLOPE NF SOTL SURFACF,SP [ 0,1667
xeN18QY RFTwEFN LOAD & PRES PY [ ] a,0000
YeN1ST RFTWEFN {DAD & PRES PY [ ] 14,0307
Xt = 2.0000 XPT » ',0000 YPY » 78,4000
PTP 2 T1,704A UFORMP o 0,
Py & 167,1954 P2 & 71,7048
X ] 5,0000 LR 1,0000
7y = 1,000 72 = f,0000
Swl = 199, a%0 $H n n, 9 8 649,018
Slim
SuMVE =z (OR3A,T ,SUMKHF = U23R,2 ,S1IMMOM @ 91012,8
XeCNANRNDINATE OF SOIL SURFACP,XS(1) = 1,0020
YeCONRNINATE NF SOIL SURFACE,YS(1) = By 0870
XeCNORDINATE NF SOIL SURFACE,XS(?)Y = 11,0020
YeCNCORNINATIF NF SALL SURFPALE,YS$(P) s 89,12V7
XaCONRNTINATE OF SOTL SUKRFACF,X8(3) = 12,0020
4 YeCONRNINATE NF SOTL SURFACF,YS(3) s 89,2903
XsCONRNDINATE NF SNTL. SURFACF,XS(4) = 13,0020
B YeCNORDINATE OF SOIL SURFACE,YS(4) = 89,6870
' X=CNORNINATE NP PRESSURE PNINT,XPY o u,0000
'i veCOURDINATE OF PRFSSIUKRE POINT,vPY g Ta,333%
SIINCHARGE PP SSURE DI TO PVH{L) s 1R, 321e
) NFT SUHCHARGF PRESSUHE ,PTP . 1R, 321
) SLNPE NF SNIL SURFACE,SP s 0,16A7
X=N{ST RpTwtFn {OAD & PRES PY = 2,0000
# YeNIST HFETwWEEN LOAD & PRES PT s 13,2900
4 SURCHARGE PRESSURE DUF Th PVH(R) ] 37,3844
e NFT SURCHARGE PRESSURE,PTP . 85,7087
- SLOPE OF SNTL SURFACE,SP . 0,1667
L X=D]ST RFTWFEN LNDAD & PRES PY s 0,
. Y=NIST RETWEEN LNAD & PRES PY s 13,6233
SHRCWARGE PRESSURE DUE TN PvW(l) s 16,5074
NET S1IRCHARGE PRESSIURF,PYP . 12,2128
SLOPt OF SOTL SURFACE,SP ] 0,1667
XeDIST HETWFEN LOAD L PRES PY . 3,0000
YeNN1ST RETWFEN LOAD & PRES PTY [ 18,1233
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xt 8 33,0000 APT = a,0000 YPY 8 74,3813
PP 122120 UFORMP & 0,
PL = 167,19% P2 & 12,2128
xPy = 60,0000 x| = 1,0000
71 = 1,00600 12 » 1,0000
Swt s 119 704 a8 0, L L 770,1614
S
LULLZ 8 | 19080 .4 ,SUMNE & QAPIA,2 HSUMNDM Q37R2,8
A=CONRNINATE OF SOIL SURFACE,x8(1) = 1,0020
, YeCOURDINAYE AT SOTL SURFACE,vS(1) = Ay, 6870
teCNNANINATE NF SDIL SURFACE ,XA(2) 11,0020
YeCNNRNDINATE NF SNIL SURSACE,vY8(2) Ae, 1237
A=CNOANTINATE NF SOIL SURFACF,XN8(Y) » 12,0020
YelfDNANTINATE OF SNIL SURFACE,YS(3) = Ae, 290}
xeCNNNOINATE NF SOIL SURFACF ,x8(0) @ 13,0020
YeCNNRDINATF NF SOTL SURFACE,YSN(a) @ 89,0570
1 XeCNONRANINATE NF PRFSSURE POINT,XPT & §,0000
YeCONRDINATE NF PRESSURE POINT,YPT @ 74,260
SIINCHARGE Pub SSURE NUE Th PVN(]) s 17,2780
NET SURCHARGE PRESSURE ,PTP . 17,2784
NP NF sOgL SUREACEH , 8P . 0,1067
KeN]ST HETuFFEN LOAD R PRES PT ] 33,0000
YeN1ST HETWEFN (NAD A PRES PY [} 13,3%67
SUNCHANGE Pub SSURE NUF TN PYW(2) L] 36,8082
NET SHRCHARGE PRESSURE ,PTP s S4,0M02
SLNPE Of ANy SURFACF,SP . 0,1067
TeNTST AFTeFEN LDAD & PRES PT . 1,0000
veN]AT HETwhFN | NAN & PAES PT . 1y,0900
SUNCHARGE Pub SSUNE Ptk TN PyK(Y) L 17,7538%
NET SURPHANGE PRESSHRE,PTP s 71,8808 1
SLOPE OF §UuTL SURFACF,SP [ LIREYY)
LaN]ST Us TefbN | NAN R PRES PT ] 2,0000
veN]&Y HpTwbEN {NDAN R PRFS PT [ 14,1900
3 XY = a4,0n00 L LA A ] $,0000 YPYT o Ta 2007
N [ ALK ] 71,3498 HENAUP » 0,
‘ Py s ta7,1984 Pp? s 71,4308
LLA I 7.0000 . 11,0000
X s 1,0000 t2 s 1,0000
S«t 3 1192078 L] 0, s 88,877
Suw
SUMYS 8 20069,7 ,SUMHF & Q21A,2 ,3UMNOm g WesY, ) 1
‘!
' XefNNRDTINATE NF SNIL SURFACE ,X8(1) = 1,0020
YeCNANADInMaty OF SOIL SURPACE,YB(1) = A7,4570
XeCNNBNINATE NP SOTL SUREACE,XB(2) @ 11,0020
Yo ONRNINATE NF SOTL SURFACE,YS(2) @ e, 12V
XeCNNRANINATE NF SNTL SURFACE ,X8(8) @ 12,0020
vePNNRNINATE OF SOTL SURFACF,YS8(3) s 89,2003 . 1
AaCONRNDINATE NF SOTL SUNFACE,XS3(8) @ 13,0020
YeCONRDINATE NF SNTL SURFACF,Y8(8) 89, ,8%70
NaCNORNINATFE NF PRESSUNE PAINT , XPT 8 $,0000
Yol NORNINATE NP PRESSURE POINT,vPY @ 74,2000
SHRCHARGE PRFSSURE NIE TN PYM(L) [} 14,0024
NET SURCHARGE PRESSURE ,PTP L 16,0028 :
SLOPE OF SOTL SURFACE,SP . 0,1067 i
HenIST RptwFEN LNAD & PRES PY ] 8,0000
YeNIST MEtwFEN LOAD & PRES PY (] 13,8233
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SURCHARGE PRESSURE DUF TN PVKH(2) 35,50%0
NET S KRCHARGE PRFISURE,PTP 51,5074

SLOPE OF SOTL SURFACE,SP 0,1667
XeNIST BETWFEN LOAD & PRES PY 2,0000
YeNIST RPTWEFN LOAD & PREN PTY 13,7587

SURCHANGE PRESSURE DI TO PVN(Y) 17,6872
NET SURCHARGE PREJSURE,PTP 69,1946

SLOPE OF SOTL SURFACE,SP 0,1667
XeN]ST AFTWEEN LOAD & PRES PV 1,0000
YeNISY RFTwEFN LNAD & PRES PTY 16,2567

Xt s %,0000 XP1 8 6,0000 YPY 74,2000
PP 8 89, 194s UFNAMP & 0,

Py s |u7;|osa P2 = 49,1946

xP) s AR _N0O00D X = 1.0000

1 s 1,0000 12 = 1,0000

Swt 3 1181950 SH 8 n, 8M 8 996,490A

su~

SUMVF 3 201R7,9 ,SUMHF & UPTR 2 SSUMMOM & 95468, A

XeCOORNDINATE OF SNIL SURFACE,XS()1)
YeCOORNINATE NF SOTL SURFACE,YS(1)
X=CADRNINATE OF SOTL SURFACE,XS(2)
YeCNORDINATE 0F SNIL SURFACE,YS8(2)
AeCONANINATE SOIL SURFACE,XS(3)
YeCNORNINATE SDIL. SURFACE,YS(Y)
XeCONRNINATS SOIL SURFACF ,XxS(4)
YeCNORNDINATE SOTL SURFACE,YS8(4)
XYeCOORDIMNATE PRESSURE POINT, XPTY
YeCONRDINATE PRESSURE POINT,YPY

1,0020
87,8570
11,0020
89,1237
12,0020
"9,2903
13,0020
89,4570

7,0000
74,1333

SIIRCHARGE PaRESSURE DUE YO PVH(1) 14,5921

NET S HCHARGE PRESSURE,PTP 14,5921

QLOPE DF SO1L SIRFACF,SP 0,067
XeN]ST HETWEFN LOAD & PRFS PT §,0000
YeN1ST RETWEEN LOAD & PRES PY 13,0900

SURCHARGE PRESSHRE NUE TO PVH(2) 33,603}
NET SURCHARGE PRFSFURE,PTP 48,195

SINPE OF SOTL SIIRFACE,SP N,16A7
XeN1ST He TwbFN LOAD & PRES PT 3,0000
Y=N1ST RFTWEFN LDAD & PRES PT 13,8233

SURCHARGE PRESSURE NUE TD PVH(3) 17,7788

NET SURCHARGF PRESSURE,PTP 68,973¢

ALNPE NF SNTL SURFACF,8P N, 1667
X=NIST BFTwFEN LOAD & PRES PT 0,

YeNISY RETWEEN LOAD & PRES PT 14,3233

LB 2N h, 0000 xPY 3 77,0000 YPY ® 74,1333
e1p #%,97309 HEORMP ¢ 0,
1 167,19%4 P2 s 65,9739
xP 9. 0000 Xy = 1,0000
4] 1,60000 2 s 1,0000
Sw? 116,5A07 LU ] n, S 3 {099,119
Q1w
Sivve 3 20%0a,S ,SUMNS @ A2%8,2 L8UMMNM 9 96764,9




XeCNONRCINATE
YeCONRNINATF
XeCAURNINATF
YeCONRNDINATE
XeCNORNINATE
YaCDORDIMATF
XeCNNRNINATE
YoCONRNTIMATE
X=CONRNINATE
Y=CONRDINATE

sntL
SotL
SOt
SN
SO1L
SNt
sniL
SOt

SURPACE,x8(1)
SURFACE,YS(1)
SURFACE,X8(?)
SIIRFACF ,Y8(2)
SURFACE , XS ()
SHRFACE,YS (WY
SIIRPACE , xS (4)
SURFACE ,¥S(4)

PRESSURE POINT, XPT
PRESSIIRE PNINT,YPTY

SURCHARGF PRESSURE DU Tn PVH(1)
NET SURCHARGE

SLOPE OF SOTL SURFACE,SP
XeDIST AFTWEEN LNAD & PRFS PTY
YeDIST BEYWEEN LOAD & PRES PY

PRESSURE ,PTP

SURCHARGE PRESSURE NUE Tn PVH(2)
NET SURCHARGF PRESSURE,PTP

SLNPE NF 8SNDYTL SURFACE,SP
XeNIST RFTwEEN LDAD R PRFS PT
YeDIST RETWEEN LNAD R PRES PT

SURCHARGE PRESSURE NUE TO PVH(Y)
NET SURCHARGE PRESSURE,PTP

SLNPE OF SOTL SURFACE,SP
XeNIST BETwtFN LOAD R PRES PTY
YaNIST RPTWFEN LOAD & PRES PY

Xt ¢ 77,0000

prp
Py
xPt

14}
Sw?
Shim
SuMvF s

XeCNORDINATE
YeCNONRDINATE
XoCADRNINATE
Ya(.ONANINATY
NeCONANINATE
YeCOORNINATS
XelNNANINATF
YeCQNANINATE
AeCNANRNINATE
YeCNNANINATE

SURCHARAGE Pat SSURE

61,9288
17,1954
{ta, 0000

1,0000
114,_,5609

20419,0

[oflL
$O1IL

~ 301L

soli
snjL
sniL
so 1t
angL

' SUMMF 8

LA | 8,00

HFORMP =
P2 s
X s
12 =
Sk »

SURFACF ,Xx8(1)
SURFACE,v8(1)
SURFACE ,x8(2)
SURFACF,YS8(2)
SURFACE,xS8(3)
SURFACE,YS(Y)
SURFACH , XS ()
SIRFACE,v8C4)

PRESSURE POINT,XPY
PRFSSURE PAINTY,YPY

DUE TN PVH (1)

NET SIRCHARGE PRESSURE ,PTP

SLNPE NF SOTL SURFACE,SP
XeNTST RETWEEN LOAD R PRES PT
YeNIST HETwWEEN LDAD A PRFS PY

SURCHARGE PRFSSURE DUE TO PVH{2)
NET SURCHARGE PRESSIIRE ,PTP

SLDPF N+ SNIL SHURFACE, 3P
¥=NIST HETwFEN LOAD R PRFS PY
YoNIST HETwbFA LNAD A PRES PY

on

1,0020
#7,4570
11,0020
R9,1237
12,0020
89,2903
15,0020
89,4870

R,0000
Tu,0h87

13,1344
13,1340
0,1867
6,0000
13,5867

31,26%8
24,4000
0,1667
4,0000
13,8900

17,5269
h1,926%
06,1667
1.,0000
14,3900

YPt =
0,
61,9768
1,000
1,0000

74,0607

SMom 1194,117)

4238,2 ,5UMNOM 9

1,0020
87,4870
11,0020
a9,12%7
12,0020
89,2903
15,0020
89,4S70

a,0000
Tu,0000

11,6904
11,6994
0,1647
77,0000
13,0238

28,6619
an 3etn
n,16a7
~, 0000
11,9587

97999,0




SURCHARGE PRFSSURE NDUE TN PVH(§) s 16,9592
NET SRCHARGE PRESSURE,PTP [ 57,3202
SLOPE NF SNTL SURFACE , 8P [ ] 0,1667
XeNTST AFTWEFN LOAD & PRES PY s 2,0000
YeNISY HFTWEFN LOAD & PRES PY [ ] 14,4567
i x A an0N XPY = 9,0n000 YPT o 74,0000
PTP a §7,%202 HPORMP 8 0,
Pl = 167,1954 P2 s 37,3702
Pl = 11,0000 Xy s 1,0000
N s 1,0000 12 s 1,0000
Sul o 112,2574 SH & 0, A a 1281,8083
(Y7L
SUMVF & 20831 ,% ,SUMNF @ 2R, 2 JSUMNMOM 8 99240,8
PANS TR
Lc s 4
» PoIND ENTERFN, W(LC) ® 0,123a00F 31
wiND F, m g 0, 0, SUMMATION POLLOWSes
S1Im
SUMVE & 20831,% ,SUMMF = 4238 ,2 ,SUMMOM & 99240,8
» ENTER PARTHO FOR LOAD CASF Uwe
KM, KKV & n, -0,12%a00¢ 3\
> SURRNUTINE YCNR ENTERED FNR LDAD CASE &
AOTL LAYEFR 7 AREA, AY 3 6,00000 993,000
XalOANRNINATE o YeCODRDINATE
«2,00000 74,0000
0, Ta,0n00
0, 74,0000
0, 77,0000
°2,00000 ALY Y)
CONCHETF AUTLINE AREA, AY 3 15,4790 2112,%8
SOIL LAVER { ARFA, AV & 107, %99 8vaan,SYy
XaCONRNINATE & YeCNORNINATE
9,000 Ta,0000
LR Y TYY AR, TRAD
Y IRF Ny, ussy
1,50000 74,5000
SUMAlRE T6NTY AT YOCELEVATINN) 5 MOMENTY
1R9%4,) 79,7044 N, 1810008 07
MOARTZONTAL INFUYLAL FNRCF AT Fibv, v( @ 79,7640 .a
Sal VERY FNRCF, SH WNWEZ FANCE, MANENY
oo ol h.
suv
Suvve s 208531, 4 ,AUMMF o Q23,2 LBUMMOM @ 99240,8
» ENTRRING §/P wESWAY w]tW | C, YZERO, NSIDE & & 78,%00000
COMPUTEN FOuN, yuauM ¢ 0, 0,
. 3/R wFSuat TRACE AROVE 1S FNR wPSTERGAARD WATER
1™
Srmve s 208531,8 ,8uMNF 8 82%8,2 ,0UNMOM & 29240,8

END 00 S/R E4NTHO

Ak




THE FOLLOWING TARLE INCLUDES WALL AND SOILewATPR MASS AROVE BASE, AND
THE FORCES ACTING NN IT, EXCEPT THAT WORT1ZONTAL SEEPAGE AND UPLIFY

ARE NOY INCLUDED HERE, "ACTIVE FARTH®™ INCLUDES THE wlewd WATER PREBSURE
1F A CRACK 19 ASSUMED IN THE EARTH CNVER DVER THE END 0P THE MNEEL,

LOAD CASE 4

VERTICAL HORIZONTAL MOMENT
FORCE rorce
LH/SLICE LH/SLICE LBeFT/8L]CE
.......-....-.-..--.'-.-'-...--..-.........-.-.--.Q---....’-...-....
LTINS 5306,2% 0, 22028,13
ACTIVF FARTW 0, 4238,20 «2%401,20
SOIL ¢wATER 13631 ,94 0, 91789,952
SURCMARGE S 159%,12 0, 86824,35
DIRECTY LOADY 0, 0, 0,
LT 0, 0, 0,
FARTHOUAKE 0, 0, 0,

ToTAL 20581, 423m,20 99240,80




ANALYSIS nfF CN4PLEX RETAINING wALL
11y18116 ON 10/ {/80

»
¥ REGIN THE AVERTURNING COMPUTATION
[]

LOAD cASE 3

NEFAULT valLiit OF 1 USFED FOR ISFT(LC) (LOAD CASE 3)

CREFP PaTH DFSCRIPTION FOR LOAD CASE 3

XuCNNRDINATFS YeCNNRDINATES HYDROSTATIC PRESSURE
9,00 84,50 0,
9,00 12,50 Su5,45
2,00 72,50 157,95
2,00 17,00 8,

OVFRTYRNING MYDRAULIC GRADIENT e 10,2727

DEFAULT vaLug 0F 1 USED FOR MPPOCLC)  (LOAD CASE 3)

> vALyE OF anwS$ FOUND 3 0, IN S/R CHEKRY (LOAD CASE
> VALUF UF PH183 FOUND & th,00000 IN S/R CHEKRY (LOAD CASE
> VALUF OF ahHSY FOUND 8 0, IN S/R CHEKRT (LOAD CASE
> VALHE 0OF aNMSS FOUND 3 n, IN 9/R rNEKRT (LDAD CASE
> VALUF OF pPH1S4 Founn = 0, IN S/P CHEKRT (LDAD CASE
> VALUF NF PHISS FOUND & 0, In 8/R CHENRT (LOAD CASE

AT BASE-SNIL INTFREACED

WETGHTEN AVERAGE COEFFICIPNY OF FRICTION 0,32

WETGHTEN AVFRAGE ADWFSION n, (LBS/5G,FT)
FFFECTIVE HASE wWIDTH 11}00 (FEET)
EFFECTIVE LENGTH ALONG BASE SLOPF 11,00 (FEEY)

NORMAL FORCE ACTING DN RASE
FRICTINNAL FORCE

FORCE DUE TO ADHESION

TOTAL FORCE ALONG BASE

HORTZONTAL COMPONENT OF TOTAL PORCE

13969,44 (LBS/SLICE)
4R3A8,95 (LBI/SLICE)

0, (LBB/SLICE)
4838,9% (LB8/SLICE)
4s%a,9% (LBS/SLICE)

L))

3
3)
3
V)
$)




PASSIVE EARTH PRESSURFS FOR LOAD CaSE 3

NPRN

(r1y
(LAS/3R,FT
(F7)

L}

(LBS/8G,FT)
t(LAs/sLICE)
tFToLAS/SLICE)

HYDROSTATIC PRESSURE

L ]
$LEVATION OF TOR OF SDIL s 77,020
PRESSURE Y 0P OF SOIL = 0,
FLEVATION OF (NWEST POINT ON wWALL » 72,500
PRESSURE AT LOWFST POINT ON WALL s =958,67
PASSIVE EARTH FORCE s «21b66,6
PASSIVF EARTH MOMENT s 3264,3
i RESULTANT I8 WITMIN THF KERM
]
CREFP PATH NESCRIPTION FOR LOAD CASF 3
X=CNORNINATES YaCONRNINATES
9,00 84,50
X 9.N0 12,50
“? 00 72,50
2,00 17,00
OVERTURNING HYDRAUL IC GRADTENT = 06,2727
> VALUE OF NPPDLLE)  FOUND = 3
1 » VALUE OF ADNWSS FOUND = 0,
> VALUE OF pH133 FOUND @ 1A,00000
1 > VALUE OF aDWS4 Founn s 0,
> VAL!F OF ADHSS FOlIND n,
> VALUE OF PH1S84Y FOUND 0,
> VALUE 0F PHISS FOUND 0,

AT RASE«SQIL INTERFACF!?

WETGHTEN AVERAGE ADHFSION
EFFFCTIVE RASE wIDTH
EFFECYIVE LENGTH ALONG BASE
NORMAL FORCE ACTING ON RASE
FRICTIONAL FORCE

FORCE NDUF TD ADHESIOM

TOTAL FNRCE ALONG BASE

WEIGHTED AVEWAGE COEFFICIENT OF FRICTION

SLNPE

HORIZNNTAL COMPONENTY OF TOYAL FORCE

i PASSIVF EARYH PRESSURES FOR LOAD cast 8

%

545,49

357,9%
0,

IN S/R CHEXIY
IN S/R CHEKRT
IN S/R CHEKRY
IN S/R CHEXRY
IN S/R CHEXRTY
IN 8/R CHEKRT

IN 8/R CHEKRT

0,32
0.
11.00
11,00
1399,44
65%4,9S

0,
us3IA, 95
as3In, 95

(F1)
(LB8/8Q,FT
(F1)

(LOAD CASE
¢LOAD CaSE
(LOAD CASE

(LOAD CASE

(LDAD
(LOAD

(LOAD

CASE
CASE

CASE

(LES/30,F1)
(FEET)

(FEET)

(LBS/8LICE)
(LBS/3LICE)
(LBS/3LICE)
(LBS/8L1CE)
(Les/81L1¢ck)

)

NPPD [
ELEVATION NF TOP OF SOIL [ 77,020
PRESSURE aT TOP NF SOIL s 0,
FLFVATION OF LOWFST POINT ON WALL = 72,500

b PRESSURF AT LOWEST POINT ON WwALL = =958,87
PASSIVE FartH FNORCE s e21b6b6,0
PASSTIVE FARTH MNMEN? L) 3268,8

(LB9/80,FT)
(Les/sLICE)
(FT=L88/8L1CE)

1.
ARG Sl e e

3)
3
L3
39
L))
L3 ]
L))

SN

P PU PP A PPRIT VPR P




Y

i

]
)
i
:
!
l
3
]
!.
:
1
]

DISTANCE FRAM THE TOE 10O THE RESUL TANT e 3,76 (FT)

VERTICAL FORCF DUE TN UPLIFY PRESSIIRE NN BASF s «u968,75 (LBS/SLICE)
HORIZOMTAL FORCE DHE TO HYDROSTATIC PRESSUKES [ 2467,3% (LB3/SLICE)

MOMENT DUE vO UPLIFT ANO HYNROSTATIC PRESSUREY s «01101,86 (FYeLB3/SLICE)

THF RFESULTANY RATIO o 0n,3422, POR LOAD CASE

LNAD CASF 4

DEFSVLT vatub NF \ USFD FOR 1ISFY(LC) (LOAD CASE 4)

CREEP PATH NESCRIPTION FOR LOAD CASF 4

YeCNORNINATES YeCOORDINATES HYNROSTATIC PRESSIRE
9,00 84,50 0,
9,00 72,50 545,49
2,00 72,50 357,95
.2,00 77,00 a,

OVERTURNING HYDRAULIC GRADIENT B 0,2727

DFFALLY VaLut OF 3 USED FOR NPPD(LC) (LOAD CASE Q)

> VALUF OF anMS3 FOUND & 0, IN 8/R CHMEKRT (LOAD CASE
> VALIE QOF PHISS FOUND = 1A,00000 IN S/R CHEXRY (LOAD CABE
> VALNE NF ahMSa FOLND = o, IN §/R CHEKRT (LOAD CASE
> VALUE OF aDHSS FOUND = 0, IN S/R CHEKRT (LOAD CABE
> VALUE OF pHISU FOUND & 0, IN 8/R CHEKRY (LOAD CASE
> VALUE OF pH1SS FOUND B 0, IN S/R CHEKRY (LOAD CASE

AT HASESNIL INTERFACES
WEIGHTEN AVFRAGE CDEFFICIENTY OF FRICTION
WEIGHIEN AVERAGE ADHESION
EFFECTIVE HASE WIDTM
EFFECTIVE LENGTH aLONG BaSE 81 nPh
NORMAL FORCE ACTING ON RASE
FRICTINONAL FNRCE
FORCE Dk TO ADMESTION
TOTAL FARCF ALONG RASE
HARTZ2ONTAL COMPONENT NF T0TAL FORCE

0,32
0. (LBS/8G,FT)
11,00 (FEET)
11,00 (FEET)
15562,%6 (LAS/SLICEY
5056,58 (LBS/SLICE)
0, (Les/sLIct)
$N5e6,58 (LBS/SLICE)
3056,%58 (LRS/SLICE)

43

)

4)
4)

4)




PASSIVE EAHTW PRESSURFS FOR LOAD CaSE &

NPED

FLEVATION NOF tTnNP NF SOIL
PRESSIIRE AT YOP DF SNIL

FLEVATION OF LDWFST PNINT NN WAL
PRFSSURF a4t | NWFSY PNINT NN whl
PASSIVE EARTH FNRCE

PASSIVE FARTH MOAMENT

RE S TANTY

IS wITHIN THE KF&N

B
77,020
s 0,

= 72,500
a 129 _4K7
e elaUA.9
e 24Ry 4

CREEP PATH NESCRIPTION FOR LDAD CASF U

XeCONRNINATES

9,00
9,00
2,00
2,00

AVERTURNING WYNRAULTC GRANDIENT

> VALUE
» VALIE
> VALUE
> VALUE
> VALUE
> vaLue

> VALUE

OF

0F

OF

oF

0F

0Of

of

NPPNCLE)
ANHSS
PHISY
ADKHS U
ANDKHSS
pPHISU

PHISS

Y=CNORNINATES
84,50
72,50
72,50
71,00

FDUND
F OUND
FOUND
FNUND
FNUND
FOUND

FOUND

AT HASE=SNIL INTERFACES
wELIGHTFN AVERAGF COEFFICIENY OF FRICTION

wFIGHTEN AVERAGF ADHFSION

FFFECTIVE BASE wINTH
EFFECTIVE LENGTH ALONG RASE SLNPE

NORMAL FORCF ACTING ON RASE
FAICTIONAL FORCE

FORCE NNE TO ADHESION
TNTAL FARCE ALONG BASE
HORTZONTAL COMPONENT OF TOTAL FORCE

(ET)
(LB&/80,FT)
(F1)
(LHS/80,F 1)
(LesssLtee)
(FTw  RS/SLICE)

HYDROSTATIC PRESSHIRE

PASSIVE FARTWH PRESSURFS FNR (OAD CASE «

NPPn

FLEVATINN NF NP NF SOTL
PUFSSURE Al T0P NF SOTL

ELEVATINN NF | NwFST PNINT NN WALL
PAESSURE AT LOWFST PNINT ON wALl
PASSIVF FARTH BNRCF

PASSTIVE FANTH MOUFHT

s 0,2727
3
0,
tR, 00000

0.

0.

0.

0,
] 3
M 77,020
s 0,
. 72,500
8 =129,62
s *1bUR,9
- PURYU U

4-66

L}
545,45
357,95

0,

IN
IN
IN
™
N
IN

N

S/R CHEKIT (LOAD CASt 4y
S/R CHEKRT (LOAD CASE )
$/R CHFKRT (LOAD CASE 4)
S/R CHEKRT (LOAD CASE 4)
8/R CHFKRT (LOAD CASE )
S/R CHEKRT (LOAD CASE )

8/R CHEKRT (LOAD CASE @

0,32

n, (LBS/SQFT)

11,00 (FEET)

11,00 (FEET)
15%62,56 (LBS/SLICE)
5054,%8 (LHS/SLICE)

0, (LBS/8LICE)
$0546,58 (LBS/SLICE)
85056,58 (LBS/SLICE)

(FT)
(LAS/80,FT)

(F 1y

(LBS /8N, F1)
(LAS/SLICEDY
(F1el AS/SL ICE)




NISTANCE FROM THF TOE TH THE RESULTANT s 3,90 ¢FY)
VERTICAL FORCE DUE TO UPLIFT PRFSSURE ON BASE s *89648,79 (LB8/3L1ck)
HORTZONTAL PORCF DUF TO HYNDROSTATIC PRESSURES s 2467,33 (| B88/8L1ct)
MOMENT DUF Y0 UPLIFT AND MHYDROSTATIC PRESSURES o wd) 101,56 (FTe  B3/8L1CE)
THE RESULYANY RATIO = 0,3541, FOR LOAD CASE 4

*

¥ REGIN SLINING COMPUTATION
L)

<]

4-67
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ANALYSIS 0F COMPLEX RETAINING wALL
11118815 ON 10/ (/80

]
[
® AREGIN SLIDING COMPUTATTION
[]
CRFEP PATH DFSCRIPTION FOR (NAD CASF 3 1
X=CONRDINATES YoCOORDINATES MYDRNSTATIC PRESSURE j
9,00 84,50 9,
9,00 72,50 $4S,45
2,00 72,%0 357,95
2,00 77,00 0,
HYNRAULLIC GRANDIENT = 0,2727
HORTIZONTAL FARCE NUE TO HYNDRNSTATIC PRESSIIRES s 2467,33%
VERTICAL FORCE DUE TN HYDRSTATIC PRFESSURES ] =4q6A,7%
MOMFENT NUF Tn THE HYNROSTATIC PRESSURES L] edt101,56
INTERMENTATF FACTNR OF SAFETY » 0,94
SUM DF ARIVING FORCFS 8 6705,%29 (LBAS/SLICE)
SUM NF RFSISTING FNRACFS &  6284,.700 (LRS/SLICE)

PASSTve EARTH FORCE

ACTIVF FARTH FORCE

UPLIFTY ENRCF

SHMMATINN NF HNRTZONTAL PATER FNORCES

1745,7S (L RS/SLICE)
4238,20 (L HS/SLICE)
~4968,75 (L BS/SLICE)
267,33 (LAS/SLICE)

FATI LIRF PATH COORDINATES UNDER THE NEUTRAL BLOCK

3 ¥ Y
¥ “2,00 72,50
' 9,00 72,50 {
FINAL FACTOR NF SAFETY AGAINST SLINING » 0,94, FNR LOAD CASE 3

BY SHFAR FRICTION METHNOD

SUM NF pRIVING FORCES s 6705 _529 (LBS/SLICE)
SUM NIF RESISTING FORCFS = 6284,700 (LAS/SLICE)Y

. PASSIVF EARTH FORCE s 1749,75 (L.BS/SLICE)
ACTIVE FARTH FNRCF L 4238,20 (LBS/SLICE)
UPLIFT EORCE u =0968,78 (LBS/SLICEY
SUMMATIAN OF WNRIZONTA| wWATER FORCES = 2067,33 (LA8/SLICE)

FATLURE PATH CNORDINATES UNDER THE NEUTRAL BLOCK

X Y
2,00 72,50
9,00 72.90

4-68
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CREEP PATH DFSCRIPTION FOR LOAD CASF &

XaCONRNINATE YeCNORDINATES HYDROSTATIC PRESSIURE
9,00 Au,S50 "
9,00 72,%0 545,48
«?,00 72,80 157,98
2,00 77,00 0,

HYDRALLIC GWaADIENT = 0,2727

HORTZINNTAL FNRCE DUE TO HYDROSTATIC PRESSURES » 2467,3%

VERTICAL FORCE DUF TO MYDRSTATIC PRESSURES L «8968,7%

MOMENT DUE Tn THE HYDROSTATIC PRESSIIRES ] el1101,56
INTERMFNTIATE FACTOR OF SAFFTY a 1,01

SitM OF NRIVING FORCES s 6705,529 (LBS/SLICE)
SUM OF RESISTING FORCES ® 6802,33% (LAS/SLICE)

PASSIVE EARTN FORCE

ACTIVE FARTH FORCFE

UPLIFTY FORCE

SUMMATIAN NF MORTZONTAL wATER FNRCES

1745,7% ¢ RS/SLICE)
238,20 (LBS/SLICE)
»4968,75 (LRS/SLICE)
2867,33 (LAS/SLICE)

FATLURE PATH CNORDINATES UNDER THE NEUTRAL BLOCK

X Y
*?,00 12,50
9,00 72,50
FINAL FACTOR OF SAFETY AGAINST SLINING = 1,01, FOR LOAD CASE

RY SHEAR FRICTION METHND

SitM OF NRIVING FNRCES = 6705;52‘ (LAS/SLICE)
SUM OF RFESISTING FORCFS & 6802,335 (LAS/SLICE)

PASSIVE EARTH FORCF

ACTIVE FARTH FORCE

UPLTFT FORCE

SUMMATINN OF HORIZONTAL WATER FORCES

1745,75 (LBS/SLICE)
4238,20 (LBS/SLICE)
24968,75 (LBS/SLICE)
2467,33 (LBS/SLICE)

FATLURE PATH CNORDINATES UNDER THE NEUTRAL BLOCK
X Y

=2.,00 72,50

9,00 72,50




ANALYSTS OF CDMPLEX RETAINING
1111A217 ON 10/ 1/R0

WALL

: HFEGIN ALLOWARLE REARING CAPACTTY

"
> FLTSY FOUND UNDBFINED, LEFT
> L T8 FOUND UNDEFINFD, (FFY
> ARPITN FOUND UNDEFINEDN, LEFT
> ARPIRN FOUND UNDEF INED, LEFT
> ARPYTW FOUMD UNDEFINENDN, LFFTY
> ELKS}Y FOUND UNDEEINED, LEFY

FLASS SFT 10 10 FEEY RELOW LOWESY PNINT ON

COMPUTATIONS

A8 IS (LOAD CASE o)
AS IS (LOAD CASE 4
AS IS (LOAD CASE 4y
48 IS (1 NAN CASE )
A8 I8 (LOAD CASt 4)
AS 1S (LDAD CASE 4y

BASE

ALLOWARLF BEARING PRESSURES WILL NOT HE COMPARED

TN THE ACTUAL BEARING PRESSURES RECALUSE THE lLLOHABLEa WERE NOT DEFINED,

FOR |.NAN CASE 3,

POR THE BASF CONRDINATES
THE ACTUAL BFARING PRESSURE

FNR THE HASE CODNRNINATES
THE ACTUAL RFARING PRESSURE

Xz

FNR LOAN CASF 4,

FOR THE HASF COQRNDINATES
THF ACTUAL REARING PRESSURE

FOR THE BASF CDORDINATES
THE ACTUAL AFARING PREJSSURE

2,00
s

9,00
|

e2,00
[ ]

9,00
[ ]

Ys 72,50,

THE ARSOLUTE VALUE OFs

2472,56 (LBS/SD,FY)

Ys 72,50,

Ys 72,50, THE ABSOLUTE

THE ARSDLUTE
67,34 (LRS/SR F1)

VALUE OF)

VALUE OF¢

2652,98 (LBS/SA,FT)

vs 72,50, THE ABSALUTE

VALUE OFy

176,58 (LBS/8Q,r?)

4-70




ANALYSIS OF CNMPLEX RETAINING WALl
11918117 ON 107 L/A0

1 ]
& REGIN COST ANALYS!S
r ]
.__’_____-cosr §_VOLUME OF EXCAVATED MATERIAL moecmmeoes
“‘l‘.ll‘l.‘lll‘.“h“il" Al A VASALALALLS LI V1AL ALAMAL
sgu LAYER VNLUME UNIT COSY TOTAL cosv
(CULFT/L,PT) (NDOLLARS/CU,PT) (OOLLARS/L,PT)
3 0, 0, 0,
9 n, 0, 0,
5 0, 0, 0,

COST & VOLUME NF BACKFILL MATERIAL,
...-...-....-...‘--......'.-...-.......-..-...............’.
sngL LAYER VOLUME UNTT co8Y T0TAL CUSTY

(CU,FT/L,FT) (DOLLARS/CU,FT) (OOLLARS/L,FT)

1 . 0, o,
2 0, 0, 0,
FILTFR Z0NE 0, 0, 0,
0, 0, 0,
[ 0, 0, 0,
emememamamne.o 8081 & _VOLUME OF CO "C!EIE...-.-.-......--...
P8 e B tA S AT LR AID RISV AEEN T AALS AN AALLALLLALAI sV LA VAVALALLL
SECTION VOLUME UNIT COSY TOTAL cosr
(CULFT/L,FT)Y (DOLLARS/CU,PT) (DOLLARS/L,FT)
STEM 16,63 1,00 16,63
RASE 14,758 1,00 18,78
xEY 0, 1,00 0,
TNTAL CONCRETE VOLUME ® 38,38 (CU FT 7/ LF), POR LOAD CASE 3

COAT_A_VOLUME OF EXCAVATED MATEREA

L L L L P ET L P -2 PR TR 449 T cPwsavetsnclion-conen v .-.
8 0RO NI A IAV LIS E A A 0 ASMADANLARD AIJI‘I'!.IAIIDAIA.‘“

SOIL LAVER vOLUME UNTT cOST 10TAL cosr
(CULFT/L FT) (DOLLARS/CUFTY (OOLLARS/L FT)
) 0, 0, 0.
4 0, 0, 0,
5 0, 0, 0,

CNST & VOLUMF NF ARACKFILL MATERIAL,

SOIL LAYFR vOLIIMF ngY CcOs?Y TOTAL COSY
(CUFT/L,FTY (POLLARS/CIIL,FT) (DOLLARS/L,FY)
1 106,49 0, 0,
4 n, 0, 0,
FTLTRR IONE n, ﬂ. 0,
M, 0, 0,
[ n, 0, 0,
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cemmcameeeun-aCO8Y 8 VOLUNE OF CONCRETE ..o eence ceenn
".Ab‘t"‘l-‘l‘l‘lllAl.l“lICAJJI‘CAA‘J‘A“‘A‘IA“‘AI““‘J“‘
SECTION voLUME UNTTY COSY T0YAL CUSY
(CUFT/L,FT) (OOLLARS/CU,FTY) (DOLLARS/L,PT)
STEM 16,63 1,00 16,63
WASE 18,78 1,00 18,79
xEY 0, 1,00 0,
TOTAL CONCRFTE VOLUME @ 35,38 (C FY / LF), FOR LOAD CASE 4
Ha,DKEY,HS,NTE1,0CO8T « 11,000 ,enanenan , 0, 72,500 , is, 34
[
8 REGIN BNI{ CONTROL CALCULATIONS FNR LOAD CABE
]
> CRMIN FOUND UNDEFINED, LPFFT AS 18 (LOAD CASE
THE COMPUTED CREFP RATIN FOR A TIP ELEV, OF 72,50 18 3,1898
]
& HEGIN BNI| CONTROL CALCUI ATIONS FOR LOAD CASE
.
> CRMIN FOUND UNDEFINED, LEFY AS I8 (LNAD CASE
THE COMPUTEP CREFP RATIO FOR A YIP ELEV, OF 72,%0 18 3,189
FNTERING S/R LDADARRAY
» FIINCT, YS8W & #7,29000 FROM x 8 0,
» FUNCT, YSH = AT, 45667 FROM x & 1,000000
> FUNCT, YSK = AT,62339 FROM X = 2,000000
> PUMCTY, YSH = A7,79000 FROM x 8 3,000000
» FUNCT, VSu = AT ,95667 FROM x = 4,000000
> FUNCT, ¥Y8SW = 8R8,12333 FROM x & 5,000000
> FUMCT, YSW = AR 29000 FROM x & b,000000
> FINCT, YSu = AR,85667 FRO¥ ¥ = 7,000000
> FUNCT, YSH 8RB, 62333 FROM x & 8,000000
» FUNET, YSH & AR _79000 FROM X @ 9,000000
> FUNCT, YSH B AR, 95667 FROM x & 10,00000
> FUNCT, vSW ® A9, 12888 FROM ¥ 8 11,00600
> ENTER S/R PRSNAY
> ENTER S/R PHSNATY
» FUNCT, VS &8 RY, 29000 FROM ¥ = 0,
» FUNCT, Y5k & AT, US667 FROM x = 1,000000
> FUNCY, YSW = 87,6233 FROM™ ¥ & 2,000000
> FUNCT, YSKw = 87,79000 PROM Y ® 3,000000
» FUNCT, YSw & AY?,95687 FROM x ® 4,000000
> FUNCT, YSH = A8,12333 FRAM ¥ 8 5,00%000
> FINCT, YSW = AR ,29000 FROM x &8 6,000000
> FIINCT, YSH ¢ AR, u5667 FROM X @ 7.,000000
> FUNCT, YSH = B8R, 62383 FROM x ® 8,000000
> FUNCT, YSH = RA,T79000 FROM X ® 9,000000
> FUNCTY, YSM = B8A,956A7 FROM X = 10,00000
» FUNCT, YSH ® 89,1234% FROM X 8 11,00000
» ENTER S/R PRSNAT
> ENTER S/R PRSNAY
ARRAYS ARF ALL RUILY FOR THE STRUCTIIRAL MOOULES 1
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ANALYSIS nfF COMPLEX RETAINING WALL
11318119 ON 10/ V780

]
8 RFGIN DATA CHECX FOR ACTIVE BARTH PRESSURES COMPUTATION
]
> VALUF OF ASIH(LC) FOUND & O, IN 8/R CHEKRT (LOAD CASE 3)

y > HS1(LC) FOUND UNDEFINEN, LEFT AS 18 (LOAD CASE 3%
> VALUF OF wnS2(LC) FOUND = Q, IN S/R CMEKRY (LOAD CASF )
> HS2(LC) FOUND UNDEFINEN, LEFT A3 18 (LOAD CASE 3)

> VALUE OF HS3(LC) FOUND = 6,000000 IN 8/R CHEKRT (LOAD CASE 3)

i NSURL AT HERINNING OF S/® SURFACEs |
. Al 87,79 gis 0,17 PR22113,50 828e26,00

> VALUE OF FS8S FOUND = 1, 000000 IN S/R CHEXRY (LOAD CASE V)
> VaLUE OF fFxw FOLND = ?.,000000 IN S/R CHEKRT (LOAD CASE §)
» VALHFE 0OF WSSSW FNUND = h, 000000 IN 8/R CHEKRT (LOAD CaASE 3
% > VALUE UF nTSSH FOUND = 0, IN S/R CHEXRT (LOAD CASE V)

RP® 61,%0 823 1,00 Ring AT, 29 SiINS 0,17
HFs 70,09 gFs N,27 Hins AT7,29 gsins 0,17
1 1 1,00 A7 uk
? 10,95 92, 4%
Y 19, A% 115,00
NSURL AT ENNn NF S/R SURFACE = 2
SURFACE § (AMAT120,00 COHs O, PHEa 30,00
SURFACE 2 nAMAZ|20,00 COWs 0, PHIs 18,00

> GAMAS2(LCY FNUND UNDEFINED, LEFT AS 13 (LOAD CASE V)

> VALUE NF GAMASI(LC) FOUND s 120,0000 IN S/R CHEKRT (LOAD CASE 3)
> VALUE OF cOMECLE) FOUND = 0, IN 8/R CHEKRY (LOAD CASE §)
» VALUE OF pHISILCY FOUND & 15,00000 IN B3/R CHEMRY (LOAD CASE )
> VALUE OF DELTALI(LC) FOUND = 0. IN S/R CHEKRT (LOAD CASE 3)

> GAMASF (LCY) FOUND UNDEFINED, LEFY AS IS (LODAD CASE %)

> RKAFZ(LCY FOUND UNDEFINED, LEFT AS IS (LOAD CASE $)

——_

> ARAZ(LCY YOUND UNDFFINED, LEFT AS 18 (LOAD CASE 3
> RKAYILCY FOUND UNDEFINED, LEFT A8 18 (LOAD €ASE %)

» RMARFI(LCY FOUND UNDEFINED, LEFT A4S IS (LOAD CASE )
> HMAB2(LCY FOUND UNNEFINED, LEFT AS I8 (LOAD CASE V)
» RRAFI(LCY FOUND UNDEFINED, LEFT AS IS (LOAD CASE 3y
> VALUE OF RKM(LC) fFOIND = O, IN S/R CHEKRT (LOAD CASE 3)
> VALUE OF gLwH{LC) FOUND = Au,%0000 IN S/R CHEKRT (LQAD CASE 1)
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THE VFRTICAL INCRFMENT 3 1,00 FT, NO,OF WALL POINTS & 2

wALL PT, X Y
1 1,00 A7,un
P4 1,50 7v0,%0

NIIMALR OF Sl LAYERS s
SOIL N0,  GaMma comM PHI NE(TA
1

120,00 0, 0,00 0,
SOIL NO | KA meassese KAE ®» O,
WATER EL, 8 RG,50 ACCEL ® 0, RETA & 9,40
FLFV AT ROTYION OF SOIL | s 72,50
LINF LOAD } “wAG = O, nist s o,
MAGR OF UNTF LNAD 3 O, NIST YD (#FY END 3 0O, NYSY 70 RIGHT END o

ENTERING S/R CLASSIC FROM MADULE SASP

INPUT DaTA FOR SURAROUTINE CLASSIC

BACKFILL DESCRIPTION

ENAUIV, SURFACE SLOPE L] 9,46
ELFVATION OF WATER SURFACE = A4,50
INCREMFNT LENGTH ] 1,00

HACKFIL) SOIL DESCRIPYION

FROM L0} IUNIT w? PHI 4 KA
(FT) (F1) (PCF) (DEG) (Par)
SURFACEH 72,50 120,00 30,00 0, annaaten

wALL ARFAK POINTS

POINT XeCONRD YeCOORD
NO (FT) (FY)

1 1,00 87,46

2 1,50 74,50

DATA FRp™ SIUHROUTINE CLASSIC

COULOMA®S cOEFFICIENTS OF ACTIVE FARTH PRESSURES FOR}

RACKTILL _LAYER Ka_VALuE
P SN SN SR PR B S N I ) ‘6:;35;.
2 0,3886

COORDINATFS AND STATIC ACTIVE S0IL PRESSURES
FOR EACH SNIL LAYER

fONRNINATES ACTIVF ACTIVE
AT walt (FY) PRF SSURE COEFF,
X v tP8F)
1,00 A7,d6 0, 0,3886
1,12 A4,50 137,68 0,3886
1,17 A4, S50 137,88 0,3888
1,50 74,50 Yo, 31 0,3808
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STATIC aCYIVE S0]L PORCFES

velNNNA SOTL FORCE (LA/ETY
(rty HORTPONTAL VERTICAL
67,80 7,78 0,
LT TS 46,70 0,
LL TS 93,36 0,
88, 4n 138 a8 0,
LA YR T'Y 161,82 0, 4
LTI TS 183,80 o, {
81,4p 206,18 o,
RO 4 228,58 0,
79 4 2%0,9% o,
LN 273,30 0,
17,46 295,68 0,
76,04 318,06 0,
15,46 332,67 0,
74,50 169,49 0,

k
OUTPUY FROM SUHROUTINE CLASSIC

POINTY YeCONRN STATIC FORCES (LW/FT) EARTHAUAKE FORCFS (LB/FT)

NO (F 1) HORTZ VERY HORTZ VERY
! A7, 86 7,78 0, 0, 0,
2 Ao, 80 46,70 0, 0, 0,
' AS 4s 93,36 0, 0, 0,
(] LY I T3 135,45 0, 0, 0,
5 Ay, un 161,42 0, 0, 0,
[ R2,86 183,80 0, 0, 0,
7 At 46 206,18 0, o, 0,
] RO 4k P2R,5S 0, o, 0,
9 79,46 2%0,9Y 0, 0, 0.

10 M LIN'TY 274,30 0, 0, 0,

1" 77,46 295,68 0, o, 0,

12 76,06 3tA, 006 0, o, 0,

13 75,46 332,67 0, n, 0,

14 76,80 169,59 0, 0, 0,

RESULTANTS NF STAYIC SOTL AND SURCHARGE FORCES

HORTZANTAL = 270%,46 (LA/FY)Y AT v & 79,26 (FY)
VFRYICA) [ 0, (LR/FT)Y
¥
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MORTZONTAL ACTIVE FARTH PRESSIRES FOR LNDAD caSE &
FOR CLASSTIC(COUL NMAY ANA| vSTIS IN SP (FACE OF STEM)

NUTPIIT NF ARRAYS WS, FNS, AND YvS IN MODULE 8P FOR CLASSIC ANALYSIS,

FLFEVATION INCREMENTAL WNRIZONTAL INCREMENTAL MORIZONTAL

STATIC FORCE CARTHQUAKF FORCE
({28} (Les/rvy (LBS/FT)
XX T Y YY) LA L LA L AL LYY Y YR Y Y Y ¥ 3 (I I YT Y I 2 43 1 4 4 24X ] ]
ay, a8y T,7A30 0,
Rp, 4887 46,0698 o,
A5, 4587 95,155 0,
g, 887 135 an o,
A, 487 161,482 0,
A3,4%7 1Ad a0 0,
A1,447 204,18 0,
Apn,457 228, 5% o,
79,4%7 250,93 0,
78,057 278,30 0,
17,4%? 299,68 o,
Th,857 J18,00 o,
75,487 332,07 o,
Ta,500 169,59 0,

FNR THE ARDVE LNAD CASE TNE RESULTANT FORCES ARE:

RESULTANT HORTZONTAL STATIC ACTIVE FORCF ®  2703,46 LBS/HORIZ FY
ACYING AT ELEVATION 70,26

RESULTANT WORTINNTAL ACTIVE PORCE (IN EXCESS OF B8TATIC)
NUF 10 FARTHQUAXE a n, LAS/NOR]IZ PY
ACTING AT ELEVATION 0,
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ANALYSIS NF COMPLEX RETAINING wAL{
1191A121 ON 10/ /A0

# HEGIN DATA CHECK FOR ACTIVE EARTH PRESSURES COMPUTATION
[}

> VALUE OF DSIM(LC) FOUND & 0, IN S/R CHEKRT (LOAD CABE 4)

> HSIC(LC) FOUND UNDEPINED, LEFT AS IS (LOAD CASE o)

> VALUE OF wNS2(LC) FOUND » 0. IN 8/R CHEXRT (LOAD CASE &)
» HS2(LC) FOUND UNDEFINEN, LEFT A8 18 (LOAD CASE )
> VALUE OF WS3I(LCY FOUND » 6,000000 IN S/R CHEKATY (LOAD CASE &)

NSURL AT RERINNING OF S/R SURFACEs 1|
Aia A?,29 sis 0,17 A2811V,50 820e26,00

> vALUb 0F FSS FOUND @ 1,000000 IN $/R CHEWRY (LOAD CASE &)
> VALIE NF FXw FOUND @ 2,000000 IN 8/R CHFKRT (LOAD CASE &) ‘
> VALUE 0F HSSHM FOUND @ 6,000000 IN 8/R CHEKRT (LOAD CASE &)
> vaLUP 0OF nTSSM FNUND 9 0, IN S/R CHEKART (LOAD CABE 4)

N2s 81,50 §23 1,00 RINE A7,29 &iNs 0,17
KFs 70,09 «qFs 0,27 RINS A7,29 gqiNe 0,17

1 1,00 A&7 4s

2 \ﬂ}°5 92,48

§ 1a9 AS 115,860
NSIRL AT END NF S/R SURFACF s 2
SURFACF | raMag]120,00 (OMNE 0, PHle 30,00
SURFACE 2 Gévami1?20,00 CoOKWx 0, PHIs JA, 0N

> GAMAS2(LCY FOUND UNDEFINFD, LEFT A4S 18 (LNDAD CASE a4y

> VALUE NF RAMASIILC) FOUND @ 120,0000 IN S/R CHEKRT (LOAD CASEt )
> VALIIE O rOWL(LCHY FOUND & 0. IN S/R CHEXRY (LNAD CABE &)
> VAL'IE NF PHTTILC) FOIIND = 30,00000 IN S/R CHERRT (LOAD CaSE &)
> VALIIF OF RELTAL(LCY FOUND B a, IN S/R CHEXRT (LOAD CASE a)

> GAMASF(LCY FOUND (INDEFINED, LEFT A8 18 (LOAD CASE o)y
» RNAFZ(LC) POUND UNDEFINED, LFFT A3 18 (LNAD CASE ay
> HWAP(LCY  FNUND UNDEFINED, LEFY 4B 1S (LNDAD CASE o)
L > HxAt(LC)H FOUND UNNEFINED, LEFTY 38 18 (LOAD CASE 4y
> RRAPFZ(LCY) FOUND UNDEPINED, LEFY a8 1S (LOAD CASE a)y
> WeAFP(LC) FOUND UNDEFINED, LEFTY 4S8 I8 (LOAD CASE &)

RAABLILC) FOUND UNDEFINED, LEFT a8 I8 (LOAD CASE o)

—v -
v

I > vaLUE NB RXM(LC) FOUND @ 0, InN S/R CHEXARY (LOAD CABE @)
|

> vaL'UF OF FLwW(LC) FOIND @ Ag, %0000 IN S/R CHEKRY (LOAD CABE @)
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THE VERTICA| INCREMENY & 1,00 FT, NO,OF wWALL POINTS s 2
wihilL PT, X Y

1 1,00 &7, 46

? 1450 74,50
NUMRER NF SNIL LAYERS =1
SOIL N0,  GaMMa CoM PMT NELTA

1 120,00 0, sn,00 0,
SNIL ND | K& seenssn KAE @ O,
wATER EL, = Ru4,S0 ACCEL = O, AFTA 3 9, 4b
ELEV AY HNTYOM NF SOIL | & 72,%0
LINE LOAD | %AG s000,00 NDISY = 2,00
LINE LOAD 2 wah =AO0,00 DISY = 4,00
LINE LDAD § MAG =u0n 00 DnISY = 7,00
MAG OF UNTF LOAD 8 0, NISY Y0 1LFFT END » O, NISY TO RIGHT END = ¢,

ENTERING S/R CLASSIC FROM MODULF SAeSP

INPUT DaTa FOR SURROUTING CLASSIC

HACKE T DNESCRIPTION
FRULIV, SURFACFE SLOPE s 9,46
ELEVATINN OF wATER SURFACF = 84,50
INCREMENT LENGTW s 1,00
AACKFILL SOIL NFSCRIPTION
FROM 10 UNTTY wY PHT c KA
(FTy (FT) (PCF) (DEG) (PSF)
SURFACE 72,50 120,00 30,00 0, sranndee
wALL RRFAK POINTS
POINT XeCNORN Yo OAQORD
ND (F7) tF7)
1 1,00 BY, 06
2 1,50 74,50
SURCHARGE LINF LNADS
LOAD NTISYTANCE LINE LDAD
NO (F1) tPLF)
1 2.00 ag0,on
0,00 a,00
LI T 0,00
7,00 400,00

‘ PATA FAQM SURRNUITINE CLASSIC

CNILOMH®S ¢OFFFICTENTS NF ACTIVE FARTH PRESSURES FOR)
RACETIL, LAven x4 vaput
AV & VA v A ‘6:;‘6;-
2 YIS

soas s
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AT wabl
) §
1,00
1,12
‘!‘?
1,50

COORNINATES

(FT7)
v

NN

RU,%0
84,90
74,50

ACTIVE
PRESSURE
(PSF)
o,
137,88
137,RR
361,31

STATIC aCYIVE SOIL FNRCES

Y«COORD
(F1)
87,48
Ak lUn
LETY
Ay Uy
A% 4p
A2, 4p
At upn
uo.ug
79,4s
LTS
LRI
76,446
15,44
T4.850

CONRNDINATES AND STATIC ACTYIVE SAltL PRESSURES
FOR EACH SOJL LAYER

ACTIVE
COEFF,

0,388
0,388p
0,880
0,30888

SOIL FORCE (LB/FT)
VERTICAL

HORTZONTAL

1,78
46,70
93,306
138,45
163,42
1A% A
206,18
228,58
2%n,93
27%,30
29%,68
31m,06
312,67
169,%9

WALL FORCES DUE TO LINE LOADS

PRESSIUNES AND FORCES DHE TO (OAD NO, 1

YeCONRN
(F1)
LT
LTS
RY  up
LY DTS
A% ug
LY TS
A, Un
LIACTS
719,40
TR 4p
77,48
To,4p
T1S,Us
74,50

PRESSURE
(PSF)
0,
17,56
28,63
31,80
29,68
25,34
20,70
16,58
13,24
10,9%
8,a7
6,86
LI ]
u,hs

FORCE

(LR/FTY
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2,91
16,08
27,31
30,92
29,3
25,29
20,79
16,71
13,33
10,64

8,59

6,92

5,54
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PRESSHNFS AND FORCES NUE T0 LOAD NO, 2

Yol OnKn PRESSURE FNRCE
(FT) (PSF) (LB/FT)
LRANTY 0, LI 1]
Ab,Up 15,12 32,96
LTS 57,25 S4,62
Ru 4y 63,00 61,84
ALY Ua 59, 3a SA, 82
A2,4g LLIN Y %0,%8
LABN'TY uy 40 41,87
80,4 ——————— 33,16 ——— 33 4| —
19,48 2K, U2 26,66
TH, Us 21,09 21,29
17,468 16,94 t7,10
Th, 44 13,72 13,84
LAY 11,21 11,08
) 74,50 9,31 4,76

PRESSURES AND FORCES DUE TO LOAD NO, 3

Ye«COORN PRESSURE FORCE

(F 1) (PSF) (LB/FT)Y

A7,4n 0, 1,66

LI Y 9,98 9,62

E LANTS 17,77 17,22
' LU ITY 22,26 21,10
81,44 23,463 23,26

R2,up 22.79 22,5A

AL, ds 20,72 20,65

RO, Uk 18,19 18,19

79,44 15,60 13,67

T8 Uy 13,29 13,34

77,48 11,24 11,29

16,48 9,50 9,58

LAY 8,04 7,92

14,50 6. A7 1,47

0yTPUT FROM SURROUTINE CLANSIC

POINY YefNNRD STATIC FORCES (LB/FY) EARTHQUAXP FORCFS (LB/FYT)

ND (F 1) HWORTZ VERT HORT2 VERT
9 1 87,46 18,23 0. 0, 0,
E 2 Ah,4b 108,7% n, n, 0,
3 A5, 4k 192,59 0, 0, 0,
'] AU uh 249,94 0, 0, 0,
2 5 Ay, Uk 212,62 9, 0, 0,
{ s R2 .4k 282,26 0, 0, 0, {
? ag,un 2A9, 1A 0, 0, 0,
) RO, UK 296,15 0, 0. 0,
9 79,46 306,SR 0, n, 0, 3
1Kl TR, 44 31R,57 n, f, 0,
1 77,46 132,614 0, o, 0, i
17 Th,4n ALY n, 0, 0,
18 15,04 157,21 0, n} 0,
14 T4,50 180,20 0, 0, 0,

RFSUN TAMTS OF STATIC SNIL AND SURCHARGE FORPES

HNRTINANTAL = 580,87 (LA/FT) AT v 8 79,95 (FT)
VERTIC A . 0, (LR/FT)
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HNRTZONTAL ACTIVE FARTH PRESSURES FOR LOAD Casf &
FNR CLASSIC(COULOMA) ANALYSIS IN 8P (FACE OF STEM)

NUTPUT OF ARRAYS HS, EHS, AND YV IN MODULE SP FOR CLASSIC ANALYSIS,

FLFVATION  INCREMENTAL MNRIZONTAL INCRFMENTAL HORIZONTAL

STATIC FORCE LARTHQUAKE FQRCE
(FT) (LHS/FT) (LAS/FT)
. aeveaseosasse LA AL Al 2 A IR YT T XL XY ) PO N OO RO PNOPIIaNOSP
- A7,057 18,227 o)
- Rp 457 105,75 0,
AS,u87 192,951 0,
LY LY 249,94 0,
RY,4S? 212,67 o, :
R2,4S87 2n2,26 0,
81,487 289,18 0, ’
B, 057 296, A% 0,
79,457 306,58 0, .
TR, 487 318,57 0, {
! 77,457 332,61 0,
Th,657 348,%6 0, 1
75,457 357,21 0,
Tu4,500 180,20 0,

FNR THF AROVE LOAD CASE TWE RESULTANT FORCES ARER

RESULTANT WORTZONTAL STATIC ACTIVE FORCE = 1550,87 LBRS/HURIZ rFY
ACTING AT ELFVATION 79,98%

REAU YAMT HOARTZONTAL ACTIVE FORCE (In EXCESS 0P STATIC)

NUE TN FARTHOGUAKE ® n, LRS/HMOKIZ FT

ACTING AY ELEVATION o

v
8 EXIT #NDuLE FA
[}
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ANALYSIS OF COMPLEX RETAINING wALL
1131R2U2 ON 10/ L/A0
L)
& HEGIN PLOTTING NATA PREPARATION
L]
NOTF THAT DEFALILY VALUES WwILL RE SFY PERMANENTLY INTO GEOMETRY DATA,

CONRDINATES OF CORNERS 0NF wALL CRDSSaSECTION

XeCONRNINATES ARE o TOWARD MEEL FROM BASIC wNRKING POINT (BWP)
YyoCOONRDINATES ARE ELEVATIONS

et X Y DEACRIPTION OF POINT
om "Paveoew® XXX TR Y XY ] ..-c...-...--..---.-......o---..---....-.-
| n, Ar,snon RASIC wORKING POINT = TOESIDE OF STEM TOP
2 0, 74,0000 ANTTOM NF TOLeSIDE FACE OF STEM (AY TS8))
3 n, Tu, 0000 RETWEEN 181 AND 782, oN TNP FACE OF Tnt
4 «2,0000 r4,0000 TP OF TNEHY s AT QUTER END OF Tw2
5 «2,0000 72,5000 TnF END OF BASE = AT ATEY
[ q,nh000 12,5000 TP OF TNE«SIDE FACE nF KEY
? Q0000 12,5000 HNTTOM NF TOEeSINE FACE OF KEY
[ q,n0n0 72,5000 ANTTOM OF HEELeSINE FACE OF KEY
9 9,0000 72,5000 TnP CF HEFL«SINF FACF OF XFY
10 9,0000 72,5000 HEFL END OF RASE
1t Q,n000 74,0000 TAP OF HEELT?2 s TOP nF OUTER END 0OF HEEL
1? 1,5000 74,5000 ANTTIOM NF WEELeSTNE FACF OF STEM
13 1,0000 87,5000 ANTTOM OF MEELeSIDE TNP PANEL OF STE™
V4 1,0000 A7, 5000 TP OF HEFLeSIDF FACF OF STEM
15 A,5000 12,5000 ANTTOM NF CUTOFF mALl UNDER KEY
4ALL PDATA L187S:
Wi A £rs Twe STR MEELW
a7,80000 2.000000 en,1234000C 3t ©0,1230000F 31
wi_ AR Hw RS AASER (LISTuMLBR)
t1,00000 0, ®0,1230000F 31
WLAN  HEELT? HEEL W HEBLTH
R, 00000 an,12%a000¢ 31 24,00000
wi A  KFLAG OKFY WKEY L1814

=100000 wh,1230000F 31 »0,1234000¢ 31 «0,1232000¢ 31
wl4S  TSTT 18R 1818 HRTPH H31PB
12,00000 0, 18,00000 0, 0,
HSRPA
0,461530S
wiAT HTE TOFNHY 182 Tw 81
12,50000 18,00000 100,0000 0, 100,0000
emee THMINH TMINS
«0,12340008 31 =0,12%a000F 31
4-82
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wesveceans PRESSURE DATA VERIFICATION FOR LOAD CASE 3 seempsaccse

FH TNP CAICULATED TN HE 84,%00
FOR LOAD rASF 3§

> AT FH IN PREWUA
> ENTER S/R PRSNAY

» AT EFM In PREWUA
> FNTER S/R PRSNAT

> FHTOP 18 84,500

> TAHLE OF HORTIONTAL NFT WYDRN PRFSSURES FOR (C & 3

1T FLEV, FH(LC,I)  EFM(LC, 1Y

84,50 o, .

A3, Sa 49,06
LFLY 9R 1Y
A1,50 1u47,2 -
RO,Sn  196,3
19,50 248,13
TH,50 294 ,u
TT.50 14,6
76,50 117,13

tn 75,51 A7,9R

11 74,5  SR,66

1?2 73,% 29,33

13 12,% 0,

14 71,50 147,
> AT Fv IN PREWUA
» ENTER S/R PRSNAY

CDNY S
-

DD DDIDDDIDOOIODOD
® ®» ® » & » ®» » & s

> TAHILE OF VERTICAL UPLIFT PRESSURES FOR LC = §

t nIsT, X=CNORD, FV(LC,Y) )
1 9, *2,000 1478
? 1,00 1,000 ={87,9
h L) 2,00 0, «228,0
i 4 3,00 1,000 e?268,1
S 4,00 2,000 «30R,2
& S,0n 3,000 «3uB,?
b 8,00 4,000 «3R8,3
) 8 7,00 5,000 o424
. o LI b,000 “yb8,5
‘ 10 9 00 7,000 =508, 6
11 10,00 8,000 =S4n .7
12 11,00 9,000 «SA8, 8
<] ty 12,00 10,00 wb2A,8

> AT v IN PREWLIA

> ENTER S/R PRSDATY

> TARLE OF VERTICAL FARTH wEIGHT ¢ SURCHARGE PRESSURES FOR LC = 3

1 nIsT, XeCOORN, vV(LC, 1)
NVER TOE
1 0, 2,000 172,%
I4 1,0n <{,000 172,%
3 2,00 0, 172,8
OvER MHEELY
4 2,00 0, 172,
5 y.0n 1,000 904,0
[ 4,00 2,000 927,9
7 S.0n 3,000 981,17
R 6,00 4,000 975,6
Q 7,0n 5,000 999, 4
10 8,0n 6,000 1023,
11 9,00 7,000 touy,
12 10,00 A, 000 tors,
Vv ti{,nan 9,000 1095,
te 12,00 tn,o00 1119,
4-83




b

» AT EvV
» FNTER §/R

sosevansne PRESSURE NDATA VERIFICATION FOR LOAD CASE

IN PREWUA
PRSDAY

FH NP CALCHLATED TO HE
FOR LOAD cASst 4

AT FH

vy

> AT EFH

IM PRFWUA
FNTER S/R PRSDATY

IN PREWLIA

> ENTER S/R PRSDAY

» FHTIOP I8

> TABLE OF HNRIZONTAL NET WYDRD PRESSURES FOR LC »

1 ELEV,
84,50
83,50
82,50
81,50
80,50
79,50
74,50
77.50
76,50
75,50
74,50
73,50
12,50
71,50

- e —a -
BN OBNT NEWN—

» AT Fv

R4,500

FH(LE, 1)
0,
49,06
98,13
tar,2
196,3
245,3
294 ,4
146,6
117,
87,98
5,06
29,33
o.

1atr,1

IN PREWIA

» ENTER 8/R PRSNATY

> TARLE OF VERTICAL UPLIFT PRESSURFS FOR LC =

1 nIsT,
1 0,
2 1,00
L] 2,00
4 5,00
s 4,00
[ 5,00
7 6,00
A 7,00
9 4,00
a 9,00
1 10,00
2 11,00
5§ 12,00

X=CNORN,
2,000
{000
0,
1,000
2,000
3,000
4,000
5,000
b,000
7,000
a,000
9,000
10,00

A4,500

EFN(LE, D)

FV(LC, 1
ol l?,8
.{87,9
«22R,0
268,18
«30R,2
w3408,2
*388,3
s028,0
«dbh,%
=5068,6
«S48,7
«T88 .68
e528,8




- TTr— »»_;d;______=EI!IIlHlllllllllllllllllIllllllll..ll'!ll!llIll!l-l'l‘l'l-!!lllillilll.l.'-'l|'

> AT VvV IN PRFWLA
> ENTER S/R PRSDAY

» TARLE NF yERTICAL FARTH WFIGHT ¢ SURCHARGE PRFSSURFS FOR (C 8 4

1 DIST,  XeCOORD, VILC, 1)
NVtER TNE
1 0, e? 000 502,48
2 1,%8 e),000 4616
§ 2,00 o0, 119,7
OQVER MEEBL ¢
4 2,00 0, 234,9
5 3,00 1,000 91N ,7
[ 4,00 2,000 997,7
7  &,00 3,000 1023,
A A,00 4,000 fou8,
9 7,00 S,000 tort,
10 R, 00 6,000 1092,
1 9,00 7,000 1113,
12 10,00  A,000 1133,
14 11,00 9,000 1162,
14 12,00 10,00 1119,
> AT BV IN PREWUA

> ENTFR S§/R PRSDAY

envsansssanaven END OF PRESSURE DATA VERIPICATION eececscecosccacss

> FUNCT, ¥Sm = A7,62%33 FROM ¥ ® 2,000000
> FUNCT, YSW = A7,9%667 FROM ¥ s ¢,000000
> FUNCT, YSH = 8A,4%667 FROM X @ 7.,000000
”

# UPDATF FILF RESEY

»

COMMAND FENTFRFED)
[A)]

i Bk
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4=5

1964:

Lﬂ %'H-ip Aver  Loaded with ﬂunign\‘y Disiributed

HAND CALCULATIONS. These hand calculations are based on an exam-

ple of A. R. Jumkin's presented on page 100 of Soil Mechanics,

koad: ’

< = ?7-,.3 (sin2¢.cos2w 42¢)

28‘ “1_"'

2w = &g +&K,

Ky =

 (452)
Kyg= 'éah"( %5
G= B[l (G-t ()]

4-86
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Cos ]__.L.u.-‘ (’%ﬂo) ~+ton ~|( ;ﬂ +,):M-|(%4;b)
TN 3




v

A

s

«|~o Sysn cter

due
% - ;_f- ( sinze -coszw 42£)

5

G = :T_é { sin [kh"(%‘)] cos \._'bn"(l;\] * £m~\(k§5}

%

= |6%% (-'F

‘.i‘ 32.93‘ f‘F




PP

he- (5 2.5 —__4

Pl lllllllllll

U5 =Goopek

, ‘5,2: —/.0

(o ) el 8) 4t

=226.6] Fs{:

2 = E%ﬁg["" (ean”! "') cos(ban™! ‘—’) +tan™! "’]
= 2.5/ psf

V2 = Ty#5 = 22CG1 pp + G2.5lpsf
= 2%3.12 P:c




s Aol

Ve"#/cbl
Prossore £, /,
Ne S -
On heel 27 X=2 Y- 7;1.:{"6/)-7’}9 A2 =g00 L
J - * 7:

Surch/j' o é::,é//// Sersace 24 Qg

4 - b4 _‘-.- ’
X 2.00 9= /J.S/ 9 YZZ‘)+‘—?),9/,7

EC'/}/f

NEe 77 ro— P
/4 Coredics)  Sp,7 Mecispes " {) Jom/-/(/'f

Efi’oﬁ-ﬁm P-Fon £hL:

2(820) ) )
= Py 95257) .

) Cesgs ©.9992

=23.123 psf “

P \_- Cué-p.: ©,9525/

A/O//'_:_gﬂ./’/ /O/r'f_f//f ‘/&‘um /Jﬂ; /070/ PVZ.’: & o0 *é;
X - ‘hog Y= §F7.9457
on  Sthop; 74 Y = 30‘95.’/3‘1,‘1_ Loom odse SP

Reste, - _ ,
reice FV: '4 20 O"".:\X}:é;*ﬂ > Hre /O;-)/.',rlm

Cflfér/: J/(://):;-})nu o/on,mrm‘_ l mhb Q
H= 97.9667- 9 ()2 13, 4¢57’ "7’7%

IS¢4-K‘11% a0, 557

ms F00~-/,2
’JI"‘/’?

T = 3 O, 203 n
(0.16+ Py~

e I00  o.z03(0.5574)
'3."‘67 (O,I‘ * O,’j?f")‘ r—3

- 06,2679

30,
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4-6 COMPARISONS OF RESULTS
4-6-1 Distributed Surcharge Over Toe (Load Case 4):
Hand
lteq _ Program Calculation Difference
Vertical pressures on toe
At X = -2.0 329.89 326 .88 V.01
At X = -1.0 289,125 289.12 0

b4=6-2

At X = 0.0 292.219

Concentrated Line lLuad Surcharges Uver Heel:

a. Vertical pressure at X = 2.00, Y = 74.4667, from
charge of 800 1lb/ft at X = 4, Y = 87.96:

Hand Percent
Program Calculation Difference onf Hand
36.15 psf 36.12 psf 0.03 0.08

Percent
of Hand

line sur-

b. Horizontal pressure on stem at el 80.46, from module SP:

Hand Percent
Program Calculation Difference of Hand

33.16 psf 30.34 pst 2.82 9.3
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CHAPTER 5: PROUBLEM V4

-1 DESCRIPTION OUF PROBLEM. This problem is the same as example C in

the User's Reference Manual; i.e., a stability analysis and struc-
tural design of the hybrid wall presented in bkxhibit H ot the Program
Criteriua Specifications Document. The wall is essentially a floodwall
with a slight ditterence in finished backfill grades. The s0il system
has a single homogeneous silt laver in the drained, unconsolidated
condition:

7:‘«‘ Fae I i 0 Fhe 5/"/’"’/ evhihits 4o Hihe (n?_-vri
S ecih it Deconicor 334 p«‘rr,’;rm T Sl 3,7;/7_1,}
o Fh- twall, vy Ao s Strvcbopr/ /(r/'/n Far Shipe poredlores

gw./hrm ELlom fic 5/;1)/4; 20310505, Ser c;O R oot crse,
// b, :f/::/ woll rifey # 2 Ly rarasriB) L3l aa w3 by Ae
Yok d f FIPTLONE Lassi pressor dispram, ro Crxe i) fie /)a/(on—)/,to
Show %/e S F e s, Cse frpl S L) = O Fo

Gor Fle Shucturs desisp Srcnly Lo Sho Josdi goeeticd.

E/er. 1809.60

2/ g
< i
6” e
:61’73¢f334' /
5.5’
&5
56,5 e
R A S 5.6
L % S—
13’ - MNees Yo- E v, 83’05‘
‘ Ef’ ﬂ.\e '
- 7, Misx by /Ok.xmv;/ :702/;01/"'
T _Jr.nm'w i |
l ' C"'%of fvx

| | 18" )_;_—_-/7_5' pect

}w = Sszff,{

/5.27




5-1-1

5-1-2

5-1-3

Load case 1 is analyzed using floodwall default values:

a. Crack in earth cover over heel.

b. Trapezoidal shape for diagram of overturning passive earth
pressure.

¢. Allowable strength equilibrium method for sliding; C' =
C/(FS + 2C').

Load case 2 is analyzed using retaining wall default valué::

. -

a. No crack in earth cover; use active earth,

b. Triangular shap  for diagram of overturning passive earth
pressure.

¢. Shear friction method for sliding.
Load case 3 is analyzed using a hybrid set of values:
Active earth pressure; no crack in earth over heel.

b. Trapezoidal shape for diagram of overturning passive earth
pressure.

¢c. Allowable strength equilibrium method for sliding; C' =
C/(FS + 2C').

DATA PREPARATION:

Sork />l¢/2/2-n'm Dovo e
Reguired Dada Lis4s * SOLIJ SaLgJ $oLT

Sp#ari D2 lists 2 170¢ wsed
Finished Grode Dr2s:  Sohne o5 exompl #/
Laper s Lpye of ctve 70 boid Finderl

Sorls Yestsn (Parrmaevecs Loslesie OPro ERALK
Fw o/ D= I D=1
R T 0223 D=2
Nj!ﬂ’/ ~3 , 2-

SHrveserrl 2 f1) ofeFrvrd dlves Ok e“crf Vse T¥Fem =2ZipR =0
<SNO D P DS, cwivd O DD ) O (Z8skue=r)

Deriznstirse Coramisle-m 4k o193 Lok: Lud F4 PRAZEZ PN LR

Wote use 26 RE0I Commml fo spnsse Fhe dots £ile. These
Lr0)es w17 fot Se EXnbte D5l S _,-p/,/) Ao riste Fhe o240
..[,’/c Muie Hreadrble o Fhe pser.




DATA FILE:

1000 INIT

1010 3

toza £

1030 H

1030 MAIME THAMPLE W4 -- FROM ILIDING EXHIEITE T3 ZRITERIA DOL.e FEF., Ei0
104s PEM

1050 REM  BAIII SEMERPAL WALL THAMFLE -- CTARILITY AMALYIII. STRELD DEIISH
1100 FEM

1110 FEM  LINE 1020 (ANIWER Fy ZET ALL LOAD DRIEDL FORP FLOOD WALL ACTIOM.
1120 FEM UZE DATA LIZT TWRE TO FEZET LOAD THIE & FOR FETAIMIMG WRLL RITIONM:
1130 g 2 &

1140
1150

3~
mMmaampImet - MM D

i e

LIME 1030 & L3AD TATES FOR AYDRAULIC

QFTIOMTS

1140 REM  THIZ [Z NOT

1I70 #EN

SO00 IPHY 0 20 700 1es o0 20

goto PEM DATA LIST SPTF WILL BE ZOFRIED AJTOMATIZALLY FROM DATA LIST SFER
> 2015 #EM

2020 ZIHDT 0 100, 0

20z T 0 100,00

S030

20 FO0 1&s 20 Vad 2000 2000 2000 2000 S0
5

2100 TOLE 57.5 0 37.0 35, 9oo100.0
2110 REM
a20n TgEER N0 = VN R S |
2210 IEE 2 z I s 3 3 2
2220 IEEP 3 z 3 s 3 % &
2300 RPE
2000 MLA 100,03 S.& T
., A0 MLAR 1.3 10,0 20.0 0.n
NS0 OALAA LU S § 3
I3 MLAX 0 S, 13,0 2.1322857
3040 WLAT 18,0 0,193545227 24,0 0.0 0,0 T
3050 MLAT 83,0 13,0 to00.0 0.0 o
2NE0 PEM
3070 REM O MATE USZ OF PEM IOMMAND TO AHNITE DATA FILE “MAT EXECUTED:
3080 PEM (THERFE ARE ACTUALLY OMLv 12 LINES OF DATH FOR 2 LOAD CASED
40010 REM
4100 UPDATE
eRESAVE EXYIDAT
DATA SAYED-EXV4DAT




5-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

OFORTPANM
SRUN WETLIE-TWDA ¥

039-,25-20 12,20

)

PROSFAM TWDA -~ PL2-FI-F0O 027
T-WALL N 1%
PEL 1.0 3

ENTER UFDATE FILE MAME o7 THAR MAD
FEAVIURD

FOR REFIPT FILES

EMTER N@aME T3 BE WIED ON REFDRT FIL
TWMLALPRICE

ENTER w3UR MRION SIIOUNT HUMEER
"3303E3

m
-
=]
ra
z
pue]
;

b
2
=
b

ENTER MamME OF COMMAMD-DATA FILE OR

EMTER A CTAFPLIAGE FETURM IF IOMMANDI AFE TJ RE ENTER
TERVADAT

PROCESIING DATA FILE...

# DATA FILE PROCESIING DONZ

@ RETUEN TI INTERPATTIYE INFPUT

COMMAND
TRUN FA

THE RETULTANT FATID

0.3137, FOP LOAD ZAZE 1

THE REZULTANT RATIO = 0.3382s FOR LOAD ZAZE 2

THE PETULTANT RATID

"
>
X
&
—
0
-
n
(]
Y]

LO3D TRIE

)

MA.

iy




FINAL
BRY ALLOWABLE ITRENSTH METHOD

Sral/FTeEl

FINAL

FACTOR OF IAFETY AGAIMIT LIDINS = 3.3, F

TANFHT =TANFHL F T

FAZTO® OF SAFETY AGAINIT ILIDINMS = 5.58s F

BY SHEAR FRICTION METHAD

FINAL
BY AL

TaTAL

TaTAL

TarAaL

FAZTOR OF TAFETY ASAINIT TLIDING = 3,01 F

LOWARLE JTRENGTN METHID
CAFTeET TANPHT “=TANPHI -F 3

SOMIRETE VOLUME = BE.18 T FT < LFhe
CTONMIPETE WOLUME = BEL. 12 (DUHFT o LF
CONIRETE VWOLUME = AC.le (I FT o~ LFP)s

1 TQ 3EE PLOTZ OF THE DATA AMD ANALYWIET
CMAKE HARD COFY BEFORE CAFRPIASE FETURMD
eNOTE: DO MOT ENTER 1 IF ¥D) ARE FOINS TO F
2 TJ OMIT THE PLOTS

& COMMAMD-DATA PHAIE ENTERED

SamMMA
TEND

ENTER

ar
ar

INUME

ViR
2TaF

[ 4

Ho
S TO ZEND REFORT TO ADFLS TERMINAL
0 TO SAVE IT AT A PERMAMENT FILE
t T3 DETALH <DEZTRIYY 1T--
YOuUR ADF CENTER TERMIMAL MATON STATION IODE
# 235TA
URFDATE FILE FOP FUTUPE PEITART IE NAmeD EXY4URD
Q¥ (RELEAZE INNEEDED FILES)

O~ LOAD ¢

are LO&D T

ALE

ATE

FarP LOAD AT

7O LOAD

FOR LOAD ¢

UM MODULE

Wh.>

o

YA




5-4 REPORT FILE PRINTOUT:

RAaBSARKAR RN CARARARARRERAARANLRA LA N KR ARKARALEANBLLEEELEGOLRNES
1 211R %2 (ih 9/2S/A0

NUTES TO EXPLAIN SPECLAL PRINTUUT THAT MIGHY BE [N TH]S FlLE=e

TRt VALUE "=,1284F¢31" 13 USED TU prnOTE at UWDEFINED ITE™My
THE VALUE "e,t432F+31" MEANS THAT TME DEFAULT VALUE wAS REWUESTED,

A TMEMDRY FaULT aT % MeSSaAGE PROUSABLY MEANS THAT NEEDED DATA TS UNUEFTAFU,

END UF NUTES,

CUMHAND ENTEREDY
INLT

#o ALL DATA RESET FUR FRESH START ey

COIMANYD ENTERED]
¥

_ COHMANY eNTEREDY
H

—_

L Al




128181 K Ul 0725780

811 DECLARFO Tu k) A nYURAULTC FLYON wall

COnMArn ¢ wTERFHY
TTTNATE TR ANFRLE VA ee FRUA SLTUING EXN(BITS TU CRITERTA UOC,, REF, EXC

CU AN EMTEREDY
— e

(O mAnG ENTEREDY
TR T BAaY1C GEaERAL ~ALL EXAMPLE ww SYABILTTY KJALYSTS, STRESS DESTIGW

COmAND ENTERFIG
R

CUAND ENTENEDNY
TORER UINE {agu (AnNSWER Py SFY ALL COAD CASES FOR FLOJD wail ACTIUW,

COMMANND EMTEREN
£ USE DATa E v "

CtirtrtAND ENTEREDS
TTIVALT T @

COMMAMD ENTEREy
weH

CNIMAND ENTERED
TTRETTUINE 1030 (ANGWER WY SET ALL LOAD CASES FUW RYDRAULTC GPTTONS]

CONMAND ENTERE Y ,5
RFEA TH[8 18 NOT CHANGEARLE, ,

___cpwuamn ENTERFD
Re

CUMMAND FHTEREN]
Skt 90 20 Tuoe 125 C o0 C O

COUMAND ENTEREDS
TTHET DATA LIST §PYT WILL WE COPTED AUTUPATICALLT FRUT DATE LIST SPES

COIMAND FNTEREDS
TTaER

CUMMAMD FRTERENY
$$1C v Ha N M0,

__LOMAND ENTERE Y
551 0 A7,5 100,0

ChtMmAnn ENTEREI
RE A

COaMANI ErTERE g
SPEY 20 TAaa 126 20 Ton 8Byoy BRuon B800v B000 S¢

Crptm Al FHNTEREDYS
SOLE 2 v ton,u 87,5 u B7,0 85,5 0 1000

COrMAMD ENTERF )
WEs

CANG ENTERE DY
SEEP v AT,9 97,0 0 0 1 }

A o e, bk .




COMMAND ENTFREDE
SegP 2 [] S 8§ 8§ 8 ¢

COMMAND pNTEREDY
SEEP 3§ § 8§ 8 8 2

CUMMAND ENTEREDY
REM N

CUNMAND ENTERED)
kLA fan,u S,6 C C

COMMAND ENTERED S
ALAB 16,3 (0,0 20,0 0,0 |

COMMAND ENTEREDY
wLAN 18,0 C 1h,v

CuMAND ENTFREDY
WLAK @ S.7 18,0 MA,142837

CUMMAND ENTEREDS
WLAS 1H.u 0,19%5GA3A87 24,0 0,0 vslU C

COMNMAND pNTERED}
nlAT A3 0 (8,0 100,0 0,0 C

CUMAND ENTEREN]

RE

COMMAND ENTEREDS

NEW NOTE DSE uF REM CORNAND YO ANNO O '

CUMMAND ENTEREDY i

REM T (THERE AWE ACTUALLY ONLY (8 LINES OF DATA FOR ¥ COAD CASES) i

CUMMAMDG EHTEREDS
REM

CUMMAND EHTEREDS
UPLATE

»
W UPOATE FILE RESET :
[

CetMANDG ENTEREDR

COMMAMD ENTERED]

RUN FA




FAAMPLE V4 =e FHab SLIDING EXHIBITS TO CRITERIA DUC,, REF, E
12322848 ON 9/25780
o
# HEGTN BASTC STARTLITY vaTa THECK
L]
TTURFAULT VALUE UF 62,50000 USED FUR GANMAW {CUAD CASE 1)
DEFAULT vALUE DF 150,0000 USED FUR GAMAC (Luan cast 1}
NEFAULT VALUF UF 0, USED FUR UCEXS] (LOAD CaSE 1)
DEFAULT VALIF OF W, UStD FOR UCEXST {CUOATD CASE 1)
__DEFAULT vALUF NF U, USED FuR UCEXSS (LUAL CaSE 1)
VEFAULT VALUE OF 0, USED FOR UCBFS1 (LOAD CASE 1)
DEFAUCTY VALTE OF U, USED FOR UCBFSE (Coay CAGE 1)
_ _DEFAULT vALIIE UF n, USED FUR LICHFFZ (LOAD CcaSt 1)
DEFAULT VALUE OF 0, USEU FUR UCKFS7? (LDAD CASE 1)
TTREFAULT VALUE UF v, USED FUR UCBFSB (COAD CASE 1D
3 LEFAULT VALUE OF §.000000 HWSED FyP UCrS (LUuAD CASE 1)
DEFAULT VALUE UF 1,000000 USED FOKR 1ICWE (LUAD CASE 1) 3
E CEFATILTY vl OF 1. 000000 USETT FUR UCwK (LU CASE 1)
DEFAILT VALUp uF 4 USED FOR JFwUC (Loan ¢ast 1) }
DEFAULT VALME ©F { USED FOR JF5UM (LUAD CASE 1)
OEFAULT vaLUJp OF teUODIY USED FUR CFMA TCUAT CASF )
G0 DFEFAULT VALUF FUK RNMIN S SET Tu UNBEF]INED  (LDAY CADE |}
d VEFAULT vALUE OF 1.500000 USEU FUR F8MIN (LOAD CASE 1)
’ DEFAULT VALIE Ub 2 SE0 FUN BSCIOE {COAl CaSE 1)
X DEFAILLT VAl Ug OF 2 USEN POR JFwWUC (LUAD CcASL 2)
; PEFAULT VALUE 0F 1 USED FOKR IF8UM (LOAD CASE )
TTTHEFALT VALF UF Toouuaun USkED FUR CFHA {COAD CASt  2) .
_ NEFAULT VaLUE UF 0,3335333 USED FUR RRMIwN (LUAD CASt 2) ?
DEFAULT VaLug 0OF PeN00000 USED FOR F8¥IN (LOAD CASE 2)
TTHEFAILT VALUE NF 1 USEDL FUN WSLIUE (CoAD CASL € ;
NEFAULT VALUE 0F 2 USED FOR IFWUC (LLAD cast §) 1
DEFAULT VALITE UF { USED FOR JFSUM SLOAD CASE 3)
NEFAULT VALLE DF 1000000 USED FOR CFMA (LOAD CASE 3)
' P DEF ALY VALYUE FUR WRMIN SO Sk TU UNDEFINED  (LUAD CASE §)
DEFAULT VaLUE UF 1,508000 USED FOR FSMIN (LUAD CASE )
TTUEFAULT vaL'p OF ] USEU FUR NSLIUE (LUAD CASE 3)

5-9
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FXAMPLL V4 em FWOM SLINING EXHEKITS TO CRITERIA DOC,, REF, ¢
12122849 (N 9725740

L
o MEGIN PANY 2 UF STANILITY DATA CHFECX
L]

[

# HEGIN MODULE FA .
[’

VARTARLE HEELY CALCULATED 8,70 (RweTwlely3TH)

VARTABLE HSBPH CALCULATED OR OpFAULTED TO CLOSE CODRDINATES,
HERPR 8 0,191548 IN/FT,

COURNINATES OF CORNERS UF wALL CRUSS=SECTINN

XeCONRANINATES ARE ¢ TOWAND HMEEL FROM BASIC WORRIHNG POINT (B%P)
YeCURDINATES ARE ELEVATIONS

Pr, X Y DESCRIPTIUN uF PDJINT
- SEscass e L L AL L LA J LI T LR XYL L LR L A XYY LR R L AR LAY X 2]
1 0, 100,0000 AASIC mORKING POINT ® YOE=SIOF OF STEX TOP
e «n 2500 Au, 5000 BOTTOM UF TOReSIDFE FACE OF STEM (AT T81§)
3 =1,2500 AU ,5000 BETWEEN 78) AnD 182, ON 10P BACE OF 10E
i w5, R500 Ry, 5000 TuP UF TUEMT 8 AT OUTEN tnb OF Ta? ‘
! 5 =5 ,A500 Ky, 0000 TOE EMND UF HASE ® AT KYEQ
-] Ha2500 A3, 0000 TNP UF TUE=SINE FACEL OF Wiy
7 8,9500 77,3000 ROTT04 OF TOE-STOE FATE OF REY
A 1vu.4%00 77,3000 HOTTUM UF HEEL=SIDE FACE OF XEY
q 10,4500 81,0000 TOP UF HEE(=SINE FALE UF KEY
10 1n, U500 A1, 0000 HEEL END (F HBASE
11 10,4500 A4,5000 TP UF MEELTZ =3 TUP UF UQUTER END OF HEEL i
12 1,7500 Ry 5000 BOTTUM UF HEEL=S5]0E FACE UF STEM
13 1,3000 foo0,00n0 BUYTO tle
14 t,%5000 100,0000Q TOP OF HEELeSIDE FACE OF STEM

8 MORIINNTAL NONeSEEPAGRE PRESSURES ARE ItKU
' # BECAUSE YOuUW XHACK VALIE OF ) CANCELS ACTIVE EARTH
1 N AND BECAUSE PRESSURES WY AND/OR wd (DAYA LTIBY SCWHY
8§ ARE UNNDEFINED, ZERU, OR NEGATIVE,
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THe FOLLUSING TAWLF [NCLUDES wat L AND SUJLewATER MASS AMOVE HASE, AND
THE FORCLS ACTING ON 11, EXCERT THAT HORIZUNTAL SEEPAGE aAND UPLIFT

ARE NOT INCLUDEN MERE, M"ACTIVE EARTH™ INCLUDES THE W3ewd wWATER PHESSURE
IF &4 CRACX IS A8SUMED N THE EARTH COYER OVER TWE END OF THe nEki,

LUAD CASE I

VEWTICAL HUNTZUNTAL HO“EHT
FORCE FURCE
LB/8LICE LB/SLICE LB=r71/SLICE
1‘_‘9-'..!-.'..&.--..-....--—..ﬂ-..--.-..--.....I.-.-.--.--..
Lt V1R, 00 0, B10u5,82
ACTIVE FARIN 0, U, U,
SOLL ewATENR 9995 46 0, 100164,53
SURCHAKRGES 0, v, 0,
NIRECT LULADS N, v, Ve
Al 0, U, VAN
EARTHIJITAKE Ve 0, N,
----.---...----.--...--.-.d..---.--d---.--.---.-..----.-..--...--'.-
TOT AL t9318,u8 0, 1H1210,38

FAAMPLE VU ®e FRNOM SLINIWG LXHIWITS TU CRITENIA DUC,s REF, E
12422151 ON 9725784

CUULDMR®S CUBFFICIENTG UF ACTIVE ESRTH PRESSURES FUKY

HACRFILL LAYEW KA VALUE
b AbAiddravasds AdAL s Asr
n.uquj

“OpL2nnTAlL ACTIVE EARTH PRESSURES FUR LUAD CASE 2
PUK LLADSICCCOJLUMAY ANALYSIS It Sa (eNU UF MEEL)

DUIRLT ('F ARWAYS W, Fr, At Yr I8 WOUULE 5a Fur CLASEIT ANRLYSTS,

_ BLEVATIUM  [NCWEMENTAL HORIZONTAL  INCReMENTAL nOR [ ZONTAL

T STAaTIC FURCE EAMTROUAKE FORCE
(v 7) (LuS/ET) (LuS/H1)
PoeTamreen Y XXX R YRR LA L LB & & X2 ] [ITI XTI R LR RN LT L LA A A A B J

- 86,500 V. U,

B5,500 0, U,
~ LXIN-T11) [’ 0y

Ay San U, 0,

82,890 [V [(UNS

WY _Snn "y, 0,

Hn K09 g, 0.

79,300 U, 0,
el - 78,59¢ 0, 0,

77,400 R U, Ve

77,300 [\ Ve
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FUR TWE AHOVE LUAD CABE THE RESULTANT PORCES ARE!

RESUI TAiT WMURTZONTAL BTATIC ACTIVE FONRCE = [ COS/KORTZ FY
ACTING AT ELEVATTUN 0,

RESULTANT HORIZONTAL ACTIVE FORCE (IN EXCES3 OF 8TATICY
DUE TO EARTHUUAKE = 0, LBS/HORIZ F1

ACTING AT ELEVATION 0,

THE FOLLUWING TAHLE INCLUOES wALL AND SUJLWATER MASS ABOVE BASE, AND

THE FOKCES ACTING ON IT, EXCEPT THAT HORIZONTAL SEEPAGE AND UPLIFT

ARE NOT INCLUDED MERE, "ACTIVE EARTH"™ INCLUDES THE W3ewd WATER PRESSURE
"

1 A _CRACW I8 ARSUMED IN THE EARTIW COVER UVER THE END OF THE WEEL,
LOAD CASE 2
VERTICAL HURIZUNTAL MOMENT
FORCE FURCE
LA/SLICE LHB/8LICE LB=FT/SLICE
--.I...Q..-.-..---.......-.-----.-...-.-.--.--.-.-..-.----.-.-....--
NALL 9318,00 o, 8luus,82
ACTIVE EARTIH . : 0, 0,
SNILOWATER 9995,46 0, 100164,53
SURCHARGES v, T, U,
VIRECT LUADS 0. 0, 0,
Wlko 0, 0, 0,
TARTHUUAKE v, T, e
....--.-.............‘---...-..--.....-..-.-.---..I..-.-..--.-.--..-
TOTAL 17313,40 U 181210,36

EXAMPLE VU we FROM JLIDING EXHIH]ITS TO CRITERIA DOC,, REF, E
12322154 UN  9/25/80 i

. 1

8 HEGIN DATA CHECK FUR ACTIVE EAHTM PRESSURES (OMPUTATIUN
[

o gl i

CYULNI'H®Y FUEFFLICIENTS OF ACTIVE EARTH PRESJURES FUKL .
MALSF!LL LAYLK KA VALUE
Add s AtAaractarrba Abbsaaar
] HLEQQS

HORTZONT AL ACTIVE FARTH PHESSIHRLS FOR LOAD (Aot 3
Filw CLASSIC(COULOMIHY aNALYSIS Ir SA (EnD OF MEEL)
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kL A

WITPUT JF ARRAYS M, Eti, AND YH [N RODULE Sa FOR CLASSIC ANALYSTYS,

CPLEVATIUN  INCHEMENTAL HORJZONTAL  INCREMENTAL HURTZUNTAL

8TATIL FURCE

EARTHUUARE FUKLE

(¢ 1) (LHS/FT) (LBS/ET)
LT 0, 0,
85,4500 0 0,
Au, 500 0y 0,
~3,500 4 0,
A2,5u0 0, N,
R1_Suyn N, U,
B, S00 0, 0,
79,500 0, 0,

—_— ?“.05"‘“ L 00
71,5 V8 U,
77.%00 U 0,

FOR THF ARUVE LUAD CASE THE RESULTAMY FURCES ARED

RHESULTART HURTZONTAL BTATIC ACTIVE FURCE ®

ACTING AT E

LEVATIUN 0,

U, LBS/ADRITZ

FY

__IME FULLONING TAMLE FHCLUDES WALy
THp FORCES ACT NG NN 1T,
AME HOT [HCLUNEN HERE,

IF_ & CRACK IS5 ASSQUUED IN ¢

RESULTANT HURIZONTAL ACTIVE FORCE (IN €XCESS OF STATID)

NuE TH KARY
ACTLNG AL B

HQIARF B 0,
LEVATIUN 0,

LBS/HUKIZ F)

AND SUJL#AATER MASS AHOVE KWASE, AnU

EXCEPT THAT RURIZUNTAL BEEPAGE AND UPLIFT
"ACTIVE BEARTH"™ TMCLULES THE m3ewa ~ATEHR PRESSUKRE
EARTH CUVER UVER THE END QOF ThE HEERL,

{AL L

ACTIVE FarTH
SOl AT

§UnCHEAGY §

LuAnL CASE 3

NInetT LApS

a1t

VERTICAL HORTZONT AL MOME W
FURCE FORCE

LEZSLICE LU/SLICE LH=FT/5LICE
LIy sy Y PR R R D L R L L L A L L L A L L R L L Ll
Q31H,00 Uy Hiods KP

N, 0, 0y
SAREILL) U, Jun)6u 53

[N v, Ty

O [N U,

", L5 (£

- e e LY

PAR T O

Tora

19314 un ",

IR IPARUME T}

R

R N T




"SEXAMPLE V4 e FRUM SLIDING EXHIBTTS TO CHITERIA DOC,, REF, E
12322187 ON 9/25'100

»
# HEGIN THE OVERTURNING COMPUTATIUN
»

LUAD CASF 1

NEFAULT VALIE nE i USED FOR'NPPD(LC) (LOAD CASE 1)

RESULTANT [8 OUTSIDE THE KERN UN THE TUE SIDE

EFFECTIVE RASF & 15,64 (FT),
CUURDINATES UF 2ERU PRESSURE ON TrHE RASES
Xl s 9,79 AND Y2 5 77,30

CREEP PAtH DESCKRIPYION FOUR LUAD CASE 1 )

; XeCNORNINATES Y=COUKDINATES HYDRYSTATIC PRESSURE

l 10,45 97.M0 0.
10,45 77,30 1231,2%
10,45 17,38 125),e5
9,79 T7.380v 1251,25
R,95 77,30 1211,43
R,29 R3, 00 719,78
*5,85 83,00 387,35
5,85 a7,%0 2,

UVERTURNIMG HYIHAULIC GRADIENT @ U,377¢2

» VALUE OF NPPO(LC) FOUND = { IN 8/R CHEK]T (LUAD CASE )

PASSIVE EANTH FupQSLRFS FHR LOAD CASE J
b HP P s 1

ELEVATIOO b Tuk of SOLL s H1,9%9 (¢T7) 1

PRESSURE AT TUP b SOTL = 0, (LB5/SW,FT)

ELEVATIUN AT HNTTODM NP THE LR T (¢717)

PRESSURF AT BnYTYom (F TUL s =720,91) (LAS/SL FT)

ELEVATLLY OF Lowe8T PUINT ON WAL 2 77.3%0 (F1)

PRESSIKE AT LOSFST POINT OM wAllL = =720,9) (LAS/SU,FT)

PASSIVE EARTH FOURCE 1 =57%52,3 (LBS/S5LICE)
b PASSIVE EAKTH MAMENT s e9214,4 (FTalWS/SLICE)
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ISTA 8 B v Ter T b 1) T b mbS.0 YAt [ 5.31 (+71)

v YToac Fowgr o Y BiLTvY BNy 08 v ™ ™0 Raly

T TG LTRSS/ Iy T

A AT T O A TS R A AT ALY B N SO Y IS RIS} = SINE,Tr (LmS/SLICED
N AR [ BLTET A Y W5 TAT TG a5 Wt d B e gh 12K o (PTeLnIsSLILE )
B Ty ~v_§x,l_'k.l WAT e 3 Y!},&L'_,'."" LoAe CasSt 1
LA CASt ’ -
*l_‘rhrlYVJALt'F 0F 3 COE e By LPRE(LL) (Lt A (2ot Z)

“ES L TAGT IS w]TrIMN THE wb kY

CHEEP RATH [BSCWIPTIO . FiR LuAl CaSt ¢

Xaf i D JraATES YaCithhir}JLATES
1,45 07.u)

HYLROSTATI( FrpoSawg

1u,4% Ao, S0 656,75 o
Yu 48 B3, 04 815,70

10,4Y 17,3 1079,37 .

A,05 77, %0 049,95

H,25 A3, 00 596,40

b, Ah 83,00 357,50
5,485 87,50 U,

_ OVERTURNING MYDRAULIC GRADJENT ® 0,271

T VALUE OF MPPHILE) FOUNG = 3

TR S/R THEKTY (LURD TASE &7

WA3STVE FARTH PRESSIIRES FOR LOAD CASE 2

PP 2 3

ELEVATION UF TP 0F SOTL ] RT,559 (LA
PRESSURE AT TOP uF SulL n . (LES/SU,.FT)
FLEVATIUN OF LOwk ST FOINT UM WALL = T7.,300 (FT1)

T PHESSUNE AT LOwgST POINT ON wALL 3 «1j53,1 (CRS/5G,FT)
PAS3IVE FARTH FORCE 8 e5914,3 (LBS/8LICE)
PASSIVE EAHTH MOMENT 2 LLLIN (PTelbS/8LICE)
DISTANMCE FRON THe TNE TO THE RESULTANT " 5,51 (FT)

VERTICAL FORCE DUE Tu UPLIFT PRESSUNE ON BASE = «B8895,18 (LHS/SLICE)

HORTZDNTAL FORCF DUE TG MYDROSTATIC PHRESSURES s

5914,29 (LBY/SLICE)

HUMENT DUE Ty HPLIFT AND HYDHOSTATIC PRESSURES =& =110298,34 (FTelUS/8LICE)

THE RES!ULTANT RATIO = 0,3382, FUR LOAD CASE 2
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LUAD CASE

DEFAULT VALUL UF 1 USED FOR NPPD(LC) (LUAD CASE 3)

RESULTANT (S wITHIN THE ®ERN

CREEP PATH DESCRIPTIUN FUOW LOAD CASE §

X=COORDINATES YeCONRDINATES KYDRUBTATIC PRESSUKE
1u,48 97,00 0, .
10,45 86,51 656,25
10,45 83,00 815,70
10,65 77,30 1079,37
i A.95 T7.30 {969,9%
#.25 £3.00 596,40
-5 _KG A3,00 357,%0
»5,6% 87,5 U,

OVERTURNING HYDRAUL IC GRADIENT 3 00,2711

> vApuk OF wPPD(LC) FUUND = 1 IN 87k CHEKTT (LOAD CASE T 1)

" PASSIVE EARTH PRESSURES FON LUAD CASE 3

HPMD 13 1
ELEVATYION NF TOP IF SOTL = 87.559 (rt]
PRESSURE AT TOUP UF SOIL a0, (LhS/78G FT)
ELEVATION AT BuYTOM OF TQOE L 83,000 (FY)
PHFESSUNE AT HOTTOM OF TUE 8 e74i,21 (LRS/SG FT)
ELEVATION OF LUWEST POINT ON WALl ® 77,300 (FT)
: PRESSURE AT LNWEST POLMT ON WALL & e741,.21 (LBS/8NR,FT)
PASSIVE EARTH FUWRCE « «5914,7% (Lag/ssL1ce)
PASSIVE LARTH MOMENT & e9473.9 (FTelH9/8L1CE)
DISTANCE FROM THE TUE TO THE RESULTaANT £ 5,90 (FT)
YERYICAL FURCE NUE _TQ UPLIFY PRESSINE ON BASE 2 «8895,148 (LBS/SLICE)
HARIZOtTAL FQRCE DUE TO WYDROSYATIC PRESSUKES . 5914,29 (LBS/5LICE)

! MUMENT DUE TO UPLIFT AND HYOROSTATIC PRESSUKES B8 =110298,34 (FTe_BS/8LICE)

THE KESULTANT RAT]O = 0,3618, FOR LuaD CASE 3
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EXAMPLE Vda w=a FROM BLINING EXHIKITS TO CRITERIA DUC,, REF,
12122157 UN  9/25/80

[
¥ BEGIN SLIDING CUMPUTATION .
”
FACTUK NF SARETY FOR MIn, OMEGA (LEVEL) 8 7,42
TURIMTOF T ARTViNG FORCES 8 711,020 (LBES/BLITE)
JUM OF RESISTING FURCES & 7715,337 (L8S$/5LICE)
PASSIVE E£ARTH FUNCE = 55871 ,7¢ (LuS/S5LTLE)
ALTIVE EARTH FORCE £ 0, (LBS/SLICE)
UPLIFT FORLE B =] JU92,H9 (LRS/SLICE)
SUMMATION F RORIZUNTAL WATER FORTCES = T, 08 TLe§/5LICE]
o FAILUAE PaTH CUORDINATEL UNDER THE NEUTRAL BLOCK
X Y
=4,R5 T7.30
H,95 77,30
FACTUR NF SAFETY FOR MAX, OMEGA (TuE TO KEY) = 3,99
g niF pDRYVING FORCES ® oeés0,9R0 (LHS/SLTICEY
SUM (F HESISTING FURCES ® 6¢234,95¢ (LBS/SLICE)
PASSTVE FAWTH FORCE € 2419, 30 (Lb5/SLTLEY
ACTIVE FARTH FORCE [ 0, (LRS/SLICE)
UPLIFT FORCE E =13611,81 (LpS/SLICF)
SUMMATTON O0F HORTZONTAL WATER FURUES = 5677,13 (LEBS/8LTCE])
FATLURE PATH CONRDINATES UMDER THE NEUTRAL HBLOCK
A Y
«5,85 A3, N0
R,95 77,30
FYAL FALTU® UF SAFETY AGAINST SLIDING 8 3,99, FUOR LOAD (CASE
BY ALLDwWARLE STRENGIA AR THOD
CPeC/F5+2C° TANPHI*ZTANPH]/FS

SU'Y OF pRIVING FORCES ® 230,984 (LBS/3LTCE)
SuM 0F RESISTING FURCES & 234,951 (LBS/SLICE)

ASSIVE Falir FUKCE £ S019,304 (Lno/5L1CF)
ACYSVF $ AT FONCE = 0, (LHs/51 1CE)
PLIET Bk E 5 eSS0t M) (LKuS/SLICH)
SUOMATINN 0F HORJZONTAL WATER tURLES € 77,13 (LhS/7SLICE)

FATLOWE $AYM COOWD] 0aTES UNHER THE CEUTRAL HBLOHLA
X ¥
e HG Ry o
M, 04 71,4




FACTOR (F SARFTY Pux MIN, CMEGA (LEVELD) = S.97

ST OF NRIVING FuRrces 3 T307,8532 (Lns/sLICE)
S F RESTISTING FURCES B uSelgd,dbl (LBS/SLTCE)

TPASSIVE EARTH FURCE
ACTIVE FARTH FLKCE Uy

s 2/uin, ub
z
WWLIFT BORCEH 2 =15365,88

(LuS/s7sLjlt)
(LusszsL]lCE)
(Ln1S/5L [(E)

T T gUnMatIan UF WURTIUNTAlL WATER FURCES 7307,58

(Lesssulct)

FAILYRE PATH CODRODTMATES UNpEW THE JEUTRAL BLUCK
X

Y
=5,.8% 77.30
o H,05 77,30

FALTUH GF SAFETY FOR MAX, GMEGA (TOE 10 KEY) =

9,453

S Uk DFTVING FORCES @ 85719,8u3 (Ln5/501CH)
SUM OF RESISTING FURCES 5 3p026,974 (LBS/SLICH)

T PASSIVE EANTH FURCE 10785,58
ACTIVE FAHTH BPUOKRCE a,

(1us§s5L1LE)
(Lh5/75L1CE)
(Lhss5LICE)

1 3
o MPLIFT FORCE — = =11877,00
SUMMATINY OF MORIZGNTAL wATER FORCES ® 6519,59

_FALLURE Path CUOHDIYATES yNfEK THE “EUTHAL BLOCK

(Lbs/5LICE)

X Y
b, AY Ry 00
B,95 77,30
o FLNAL RACTOW vk SARETY AGAINSGT SLILING & 5,52, Fin LiAL CASE

Y Srp AR FRICTIOH METHOD

Suv IF NRIVILG FORGES B houd 222 (LHS5/5L1CE)

_PASSIVE EauTH FOKCE 1{772,51

(LBR3/85LICE)

z
ATTIVE FaDTH FURLE = o,
UPLTFT FOKCE = ejefdu,lb

(Lws7siTCE)
(LesssL]CE)

o SurraTInn GF WORTZUMTAL nATER FURCES 6584,22 (LBS/SLILE)
FAILURE PATH CUDRDINATES UNDER TrE MEUTRAL HLOCK
X Y .
“5,R5 AP, ul
A,95 71,30
EACTUD OF SASETY FuR MIN, OMEGA (LEVEL) B 6,77

SuM NF DRIVING FURLES ®  RP37,241 (Lu3/8LILE)
SUM NF RESISTING FORCES 3 Rpu3,uTo (LHS/SLICE)

PASSIVE pARTH FURCE € 5814,3%
ACTIVFE FARTH FUW(E 2 929,71
NBLTFT F0HCE = =15365,46
SUIMATION (F HORIZONTAL WATER FURCES ® 73067,53

(LHS/5L1CE)
(Lh3/SLICE)
(LBS/uLICE)
(LHS/8LICE)

FATLURE PATH COORDINATES UNDER THE NEUTRAL BLUCK
) §

Y
a5 ,RY 77.30
R,95 77.30




FACTUN OF SAFETY FOR PAX, UMEGA (ITE TU KEY) = ool

Stirt (1F DRIVING FORCES = 63%3,994 (LnS/SLICE)

U OF RERISTING FORCES w  6353,87T4 {LBS/SLTICE)

PASSIVE EARTH FORCE 5 2uuB, 43 (LHS/SLICLE)

ACTIVE FanvTH FURCGE 3 289,34 {LBS/5LTTET
UPLIFT EURCE 8 «]1877,00 (LBS/SLICE)
SUNMMATIUN UF MORTZUOMTAL wWATER FNHCES = 6519,60 (LBS/SLICE)

FATLURE PATH CUORNINATES UNDER THE NEUTRAL RALOCK

X Y
=G RS By a0
A,95 77,30

FINAL FACTOR OF SAFFTY AGAINST SLIVLING = FUOR LDAL CASE

BY ALLOAWAGBLE STRENGTH METHOD

4,01,

3

Cfac/Fseéc’ TANPH] PETANPH[ /¢ 8

SUM OF pRYVTNG FOURCES 3 6353,994 (LRS/SLICE)

SUMOF RESISTING FOnCES & 6353,A10 (LB3/3LTTE)

PAS3IVE LANTH FOUKRCE 3 QUUN 43 (LHS/oL[CE)
TACTIVF FARTW FUR(CE £ 289 34 (Lus/5UTEED
HWPLTIFT FORCE 2 e11B77,00 (LBS/SLILE)
SUMMATINN OF MORTZONTAL wATER FUORCES = 6h19,00 (LES/SLICE)

FAJLURE PATH COORLINATES UNDER THE NEUTRAL BLOCK

X Y
=5, H5 B3,00
A,95 77,30
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EXAMPLE VU4 =e FROM BLIUING EXHMIRITS TO CHITERLIA OUC,, REF, E

12126428 ON 9/2%/80

L]
® UEGIN ALLOWARLE RAEARING CAPACITY COMPUTATIONS
o

THE BASE LIES IN SOIL 3

FOU LUAD CASE 1,

FOR THF RASF CUQRDINATES Xxs «S,85 Ya 885,00, TmeE ARSOLUTE VvALUE OF1

THE  ALLUOWARLF HEARING PHEOSUKE a BULULU0 (LBS/SW,.FT)
THE ACTUAL DBEARING PRESSUKE = 1150,14 (LH5/56,FT)
FUR THE HASF CUORDINATES Xz H,25 YE 483,00, TrE anSULUTE valut UF3
o THe ALLUwWBHLE KEARTHL PrRESSURE ] Boen 00 (LHS/5Y,FT)
THE ACTUAL HBEARIMG PRESSUKE c 113,29 (LuS/SL,FT)
_ FUM THE BASF CHOUNDINATES Xe  A.495 Y3 77,30, Twek ABSULLTE VALUE UF1
THek  ALLN~ARLF ntAWIH{, PHFSSIKE 2 B0, 00 (LBG/3u, b 1)
THE ACTUAL HEANING PRESSUKWE 3 61,82 (LHS/8U,FT)
§NR THE BASE CONORDINATES xa& 10,45 Yz 17,30, THE AdSuLUTE valUt OF1
THE  ALLU~AALE HEARING PRESSURE = 800N, 00 (LR3/SN,FT)
_IHE ACTUAL bBparIhy PRESSUPE s Uy (LHS/SW,FT)

Trr BEARING CAPACTTY OF THE SUIL IS SATISFACTUNY FOR Luad CASEL, 1

__FUR LUAD CASE 2,

Fimd THE MASE COURPDINATES]  X= =»4,4% Y3 s3I 0, ThE ARSULTE valLUE OF
o IHE AL AR i ARTHG PRESSIHE z Bioo e (L5750, F 1)
THE ALTUAL HEAR[MNG PRESSHUKE € T2589,88 TLuS/75u,.FrT)
__FUM B HASEF CHURDIMATES X2 5,¢% YR A3, yn, trb AASLLUTE VALUE UF
Tl Al LowARL & REACTEG PRESSIHKE H "o 00 (Lud/S FT)
THE ACTOAL HEARNIG PRESSIINE = 1B, 08 (LHS/SWHT)
TTEOR THE RaSE CUURPINATES AR 8,95 YE 77,80, TmF ARSOL'ITE vaLubk UF3
tHE  ALLOWARLE HEARING Pt 3SUINE T Ruu 00 (LRS/54,FT)
Ve ACTHAL BEARING PRESSURE 2 132,72 (Lb3/56G,FT)
Fas THE AASE CONDYDINATES X8 10,45 Y= 77,80, Trt ARSULUTE valLuk UF]J
T ALLAAMLE RpaR NG PHESSURE 2 bnug, 0t (LHS/5U,FT)
Tk ACTUAL HrARING PRESSHRE ] 18,48 (LBS/5u,FT)

o InE DEARLNG CAPACITY OF THE 3QIL I3 SATISFACTURY FOR Liap (ASE, ¢
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FUR LDAD CASE 3,

FUR THE BASF CONNDINATES X& o5 US Y2 83,00, THt AHSULUTE VALUE OF}

THF  ALLIWAMLE HEARING PRESSURE a BO00,00 (LHS/SW,FT)
. THE ACTIIAL REAPING PRESSURE [ 1169,19 (LBS/SU,FT)
% FTiR YRE BASE COORDIVATFS Xa §,25 V% R3,00, YRE ABSOLUTF VALUE UF{ i
3 THE  ALLOWABLE REARING PHESSURE 3 B000,00 (LHS/S5U,FT)
THE ACTUAL BEARING PRFSSUKRE . 252,20 (LRS/8H,FT)
FOUR THE HASF CUOOWDINATES x3 8,95 Y2 77,30, THE ABSULUTE VALUE UF1
3 THE  ALLO~AHLE HEARIMG PRESSUKE s 8000,00 (LBI/SW,FT) i
[ THE ACTUAL BEARIMNG PRESSURF g8 206,68 (LHI/SJ,FT)
FOR THE HASE CUQANINATES Xxa 10,45 YE 77,30, THE ABSOLVTE VALUE UF)
Tt ALLUwWABLE REARTHG PRESSUKRL 3 8000, 00 (LBS/5G,FT)
THE ACTUAL BEARING PHESSURE H 19,12 (LHS/SU,FT)

TRE BEARING CAPACTITY OF THE SOIL TS5 SATISFACTURY FOR LUAD TASE, 3

ke A e fom ekt e

N A
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EXAMPLE VU we FRNM SLIDING EXMIBITS TU CRITERIA 0OC,) REF, &

: 12124429 UM 9/25/80 .
[ ]
® YEGIN CUST ANALYSIS
»
_._ _.CoST s VOLUME OF EXCAVATED MATERIAL
ALt At s bArLasaaa A.LJLA-A&AL&LLA““‘&AL“&A‘L‘A‘A““&AL‘ odd-bod b s
: 8N1|L LAYER VULUME UNLT COST TOTAL COST
2 (CULFT/L,FT? (DOLLARI/TOLFT) (DOLLARS/LFT)
3 95,159 Uy 0,
CuUST & VULUME UF BACKFILL MATERIAL,
SOIL LAYER VOLUME UNIT COSY T0TAL COST
(CULFT/LFT) (NDOLLARS/CU,LFT) : (DOLLARS/L FT)
1 30,59 Oy Cq
4 U, (8 Uy
FILTER ZONE 0, 0, 0y
7 32,064 U, 0,
[} 0. "l Ol
1 . “CUST & VOLUSE OF CONCRETE
AALAtALALAAAD ALAAAALALIALLISdLLbbdbiddbidbtdddbibbbdadbddddddbidsds
SECTION VULUME Unh]T CUSY TOTAL CUSTY
(CULFT/LFT) TDOLLARS/CU,FT) (OOLLANS7L,FT)
STEM 27,13 1,00 27,13
BASE 24,45 1,00 24 U8
KEY 10,54 1.0 10,54
TUTAL CONCRFTE VOLUME = s2,12 (CU FT 7 L)y, FOR LOAp CASE 1
4 . ___ _CNST % VOLUME OF EXCAVATED MATEWTAL
: L AL A0S 0440480000000 A000000A0000004 0008000000 0000000000040
y SOIL LAYER VUL UME UNTT LUST TOTAL CUST
'“ (CULFT/ZLFT) (OOLLARS/CU,FT) (DULLARS/L,FT)
‘ 3 95,19 Ue 0,
: CNST & VULUME OF RACRFILL MATEWRIAL,
) SOIL LAYER VOLUME UNIT COST TOTAL COST
(CULFT/ZLFT) (DULLARS/ZLU,,FT) (DOLLARS/L,FT)
1 30,59 Q4 0,
0, G, Ve
FILTER Zuht 0, 0, [UN
7 32,04 v, U,
[ 0, 0 Vs
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CUST & VULUIME DF CUNCKETE

PV EE IR I S TP I S WO U U Py WV A G R R W R S AR N O R A A Y R T I A P O AT AV AV A R R e
SELTTN VUL LINE Unlt Cust TutaL Cns?
{(CL,FT70L,FT) (DULLARSZCHT,FTY OOLTARS/T,FTT
S1e 4 27,13 1,00 21413
HaSE 20,49 },00 26,45
n T I Y ) 10,54 Tovu TU.57
TOTAL CUNCRETE VILUME 3 he.de (CU FY 7 LF), FOR Lokl CASE ¢

-~ 'y :AtAAALA.A..LAAAA;AA‘ALA&&&A“-‘A&-A‘JLb&;d—&bn‘.*AA“AAbﬂdbt
. SUTL LAYER VO UNE LT CusT TH1aL Cust
(CUFT/7L,FT) (DOLLARS/CU, FY)y — (OMLARS/UFTIT
3 95,19 0, Ve

COST » VOLUME OF BACKRF ILL “AYEWIAL,

I Iy sy ey PR P P Y DY P T PR Y T L N

TUSOTL UAYER VOLURE unIT CUSY YOYAU TOSYTT T T
(CULFT/ZL,FT) (DULLARS/LU,LFT) (UULLARS/ZL,+T)
_ 1 30,5&} U, iy
? (L 0, Ve
FILTER Zunk 0, o, (e
7 372,64 "y th,
PN e [UN

CUST & VOLURE OF CUntRETE

LA S84 02 CAABLLLAALMLLAALAN ALA L L sdiritbidahtadrrsrradisbsnin

S:F(;h‘m VOLUOE el 1T Luse 1AL CULST
(CUFT7L 1Y (DOLTARS/TULFYY (DOUTEFSZLL,FYT
4 STEM 27,13 $,00 27,13
RASE 24,45 1,110 24,y
KEY 10,54 100 1o,54
TTTOTAL CONCRETE vOLUME 3 b2, 12 (CU FY 7 LFYy, FOR (A0 CASF 3
— - — —— . - .
A 8 QEGIN RDIL CONTROL CALCULATIUNS FUR LuAll (ASE \
o L]
THE COMPUTED CREEP RATID FOR A TIP ELEV, UF 77,30 198 2.6328
\.‘ .
# BEGIN HOIL CONTRUL CALCULATIUNS FOR LOAU CASE 2
4 e oo
THE CNNMPUTED CWELP RATIO FOR A T1P ELEV, OF 77,30 18 3, uo00?

8
4 HEGIN 30IL CONTROL CaLCULATIUMS FUK LOAD CA%E 3 - T
.

THE COMPUTEDN CHERP WATIO FUR A TIP ELEV, UF 17,30 ]8 S.0007
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EXAMPLE V4 em FROM SLIDING EXHIBITS TO CRITERIA DOC,, REF, €
12424131 0N 9/2%/80

i .

& BEGIN DATA CHEC® FOR ACTIVE EARTH PRESSURES CUMPUTATIUN
s

COULUMR®S CUSFSLICIENTS UF ACTIVE EARTI{ PREIJSURES FURE

1 BACKFILL LAYEK KA VALUE
bl bbbt b As b AddAspbdsr
0,4961

' HORTZNNTAL ACTIVE EARTH PRESSURES FOR LOAD CASE 1

FUR CLASSIC(COULUMR) ANALYSIS IN SP (FACE OF STeM)

OUTPUT UF ARRAYS RS, EH3, AND YV3 [N NODULE 5P FOR CLASSIT ENALYSTS,

ELEVATION INCREMENTAL HURIZUMTAL INCREMENTAL HOKJZUNTAL

STATIC fURCE tANTHUUAKE FURLCE
(FT) (LHS/FT) (LBS/FT)
85,500 Ue 0
85,500 (LS U
84,900 Oy O A

FOR THE AROVE LOAD CASE THE RESULTANT FURCES AREQ

RESULTANT HORTZONTAL STATIC ACTIVE FORCE @ U, LB5/HORIZ FT
ACTING AT ELEVATION 0,
RESULTAMT HORIZONTAL ACTIVE FORCE (IN EXCESS OF STATIC)
NYE TO EARTHUUAKE = IS LBS/HURIZ FT
ACTING AT ELEVATION o,
5-24




EXAMPLE vy == FWOM SLIDING EXWIRAITS YO CRITERIA DUC,s WEF, E
123260132 ON  9/25/8¢

»
# BEGIN DATA CHECK FOUR ACTIVE EARTH PRESSURES CUMPUTATION
s

COULUMKR®S COEFFICIENTS OF ACTIve EARTH PRESSURES FURY

RACKFILL LAYER KA ValTF
bdAbALAAL s A AML D ]
1 00,4901

HORJZONTAL ACTIVE EARTH PHESSURES FUN LUAD CASE 2
FOR CLASSICUCOTILUMEY aNalLYSTS I~ 5P (FACE uF STEM)

UTPUT OF ARRA HS, tnS§, "
ELEVATION INCREMENTAL HORJZONTAL INCREMENTAL HURIZONTAL
STATIC FuRCE TARTHUQUAKE FURCE
(F1) (LBS/FT) (LBS/FT)

cSeovedune e eeeeNSeeesoevaaReEEa Y I I EY T R L R Y 0L 0 X 0 J

B, 500 [ 0,

85,500 0, 0,

81,500 )y 0,

Fi'r THF AHOVE L1.OAD CASE THE KESULTANT FORCES ARES

RESULTANT HORJZUNTAL STATIC ACTIVE FORCE » 0, LB8/HURIZ FT
ACTING AT ELEVATIUN 0,

RESIILTANT HWORIZUNTAL ACTIVE FORCE (1IN EXCESS OF STATIC)

DHE 10 FARTHQUAKE @ 0, LHS/HURTIZ FT

ACTING AT ELEVATION 0.




¥ BEGIN NATA CHECK FOR ACTIVE LARTW PRESSURES LUMPUTATLIUN
a -

CUULNMY®Y CUEFFICIENTS OF ACTIVE EARTH PRESSUHES FURj
MACKFILL LAYER KA VALUE

P A O A S I W I Y P R Y

U,t961

HUR[ZUNTAL ACTIVE EARTM PRESSURES FOR LuAD CASE 3
FUR CLASSIC(CUULUME) ANALYSIS IN 8P (FACE UF 5TEM)

NUTPLT UF ARRAYS HE8, tHS, AnND YVE [N MQDULE 8P FuUK CLASSIC ANALYSIS,

ELEVATIUN  INCREMENTAL HURIZUNTAL  INCREMHENTAL HURJZONTAL

- STYATIC FURCE EARTHWLIAKE FURCE
(F1) (LBS/F 1) (LUS/FT)
86,500 0, 0,
B8 ,500 0, e,
84,599 Uy Uy

FOR_THF AROVE LOAD CASE THE RESULTANT FORCES ARES

RESULTANT HORJZONTAL STATIC ACTIVE PUNCE s 0, LRS/HORIZ FT
e ACTING AT BLEVATION 0,

RESUL TANT HORIZUNTAL ACTIVE FURCE (IN EXCES3 ur STATIC)

DJE TN PARTHUIIAKE & 0, LAS/HURTL FT

ACTING AT ELEVATION 0.

)
8 EXIT MODULE FA
]

[]
» UPDATE FILE RFSEY
¥

COMMAND FNTERED)
ENU
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5-5

HAND CALCULATIONS

5-5-1 Load Case 2 Sliding:

'suBJECT
i
!

EXHIBLIT H

| SAHPLE RETAINING WALL
SHEAR FRICTION SLIDING ANALTSY -

) IOMPRLTED BY

CECRED BY

OATE

CATE

Flue 1O,

SAME STEN SLOPE EACH )
, SIDE
3189

S

SYNHETRICAL STEN

—— i ———

1S5

.= olso ki
Yo = o.062s kef

rgg" = 0.125 kc{'

{

cemtmescemcetammcpececcctatamaae

¢« 20°

C -

SHEET no. [/

Exhibit R
illugTratas the
sheor frickiom
m\L*koA for
SLIDILG ANALISIS
AS GIVEN (N
ETL 1HD-2- 184,
te defauld
Method for

Yedoimicmg wealls

0.35 s = 0.7 ks ¢

ka = 'x-a.ml (45 - WL) ¥

kp = ot (45 + #/2) ¥

¥ COHES\ON EFFECT NOT SHOWN

HERE
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SUBECT  EXHILIABIT H

COMPUTED BY: DATE FILE NO.
SAMPLE RETAINING WALL
SHEAR TRICTION SLIDING A

CHECKED BY: DATE: sweeT No. K

CALCULATE
NQ* Haow'

HYDROSTATIC UPLIFT ¢
(AH) = 166§ -3 -3 = 948§ FT

Creep path (Le) = 42 + ks + /148" + sa®

thks + 3.0
= 92 + LS + 15. 86 ¥+ 1S 4+ 3.0

= 3L ok FT.

AH = 25 < 0.306 = Hao\r.au//c arw\'.em*
L(_ 3i.06
{

O.3B6 ST fu‘

_}._ R e ——

T 7“

fu.

LiNe of creep method for hydro static
Pressures ossumes Umiform| loss of

P,

P TUa pokemiial heod OJ_OM& she 22p pi

Qo283 KsF Cfroma 3r°“M°‘ surfate  do o asd
wlowmg  “foilue plame ovd back b
droumd Surfa ) LSING  optfoar (2)
of paragroph 333 ¢

s’ < 9-8_
Hydrostatic prassores: ']
P® base of Hia = 0.0625 C10.5) = 0.65625 kst

Pi= 0.65625 + 0.0625 C32) - 6.306(9.2)(0.0625) = 1.0 S5 ks

Po= L0553 -~ L5 (0.306)00.0625 ) = oz ks
Py = Lo2m - L0.0625)(51) - (6.306)C15.86)10.0625) = 0.3614 ks
P © %rouwl over toe = 0.3614 ~ 4.5(0.0625)-0.306(4:5)(0.063

~ O




SUBIEY

A

EXHIBLT H

| SKFPLE RETATNTNG WALL
[SHEAZ FRICTION SLIDING ANALYSLS

COMPUTED BY

IHECKED MY

DATE

OATE

FILE NO.

SHEET NO. i

W
U
Us
Us

H

i

UPLIFTT FORCES :

03414 ([6.3) = 5.988¢ K/ ¥+,

(1627 ~ 0:3614)(14.8)(F) (cog 2l.06) = 4,385 Ky

(Lo21~-0.3494)C1.5) =

09894 Kk/f4

(hossy-lLozn)ytisHt ) = o022 K4+

LZzU-=
\l.SSQl‘AH




]
E SoBLE LT E X HI 31T H COMPOTE L By DATE FILE NO.
y: LAMPLE RETAINING WALL
SHEAR FRICTION SLIDING ANALYSIS|cnecxeD BY- DATE SHEET NO}
3
. EORCE
SYMBOL FACTORS
; C, + (1S +2.0)C15.5)(0:15) 4.0
G 15 ( 16.3) Lo1S) 3.61
o G = (0SSN Los) 0.30
- C (L5)YUS5. ) oS .28
; 4 T3
" WE , ‘Lz)(8~’I)L°0‘;;S) i~\"\
; . QO
i T [ (o (752-1] Loazs) -
WE, (3)C0.125) C(5.6) 2-10
L 0:25 (12s) 6.0l
i l“)[@) i5: 5 )](0 ° < i
! \Qi: (10.5>00.0625) ( B.13) 5.93
&~ Fove L . . _0\2S 0.06
g L (o S)[uo 5)( 23 )J(o‘oez_s 2o
Wy, 1 (14.8)(51) Cov125) S.29
-5 (0.71)(57) (6:125) ~0.25 ‘
.02
C+ We + Wy + Wy 24.41
Hy o 0.656 (I10.5) LT) 3.444
Hiy (10583 — 0.656)(9.2)(F) 1837
H, ¢ 0.656 (4.2 6.635
H, 0.36174(4.5)(~%) 0. 821
Un Lo *z 0:.3¢0% _ (s.n) 3.914
0.0625 L‘\L)l *
HA - 2 [;‘-N\\l {45~ -—2;6-)] \\Z‘i"ﬂ use | baceuse W—dkchﬁa
PO actje pre ssyre Camad
~2 0 (D) [ om (45°- 22 ] LY B b
H‘kL H'b *’ H\C —Hl - UH * HA 6‘513




SUBJECT

EX LB_‘ T H COMPUTED BY- DATE FILE NO.

| SAMPLE RETAINING WALL
4 SHEAR FRICTION SLIDING ANALYSVS{ CHECKED BY: DATE sueeT no. &

Hp = 2chfke = 2ch Jdon Cast+ ) = 20000451  Fand (4574] %)
Hpe = 8.497 kips

Heg = vk kp = Y W' aul (as™+ #2) = Footas)asi dadiads )
|

Heg = k241 Kkies

THp = Z Hp + ZHpg = 8.997 + 1,291 = 10.288 kipPe

THE SHEAR - {rictiom sﬂd& foctor agoimmst std\M&
as  Fivaa tAn ETL fMmo-2-1{84, is

obtaimed by dividimg the  Rorigosmtd slidimg  resistamce
‘ (ZR) obtaised frowe Tesistimg forces :M,_Du.,k-w.a

Hose oJloma, e orikicd path (plame or comlimatiom
of plames which ofters the bosd resistamee 4o sQdimg )

by A Sumumat, om  of horigomdall service locds CzZH)
+o )..L o.WQ\u\ to 't\u. S*Yb\d-m‘a.
ZV = 24.4| - 11,5542 = (2. 8558 %

TR = ZV.dom P+ + C-A + Wy
Cosw[ 1~ tamd  famw]

= 12.B558. am (20°+ 21.06°) 4 (0:1) L15.86)
C0S 21.06 [l - Yo 20° F0m 21.04°]

4+ 10,288

= Ll 9 + 13.836 + 10,288

35.323 kipPs

n

ZH from sheat H-2

gheer - Prichioa sa-?g-}a Loctor o\qc\'wsi SQ;A\M& AQOM&
fe todd SuYQ—au. onn sheat  H-2:

F-s - zR — 35‘313 - S‘Q,L

| zZH _6515
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-
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rSuBJECY Ex H l B‘T H
SAHMPLE RETAINING WALL

lCOMPuYEU 8y

l SHEAR FRICTION SLIDIDG Aum_ysg‘wecxgo BY

DATYTE
OATE

]FILE NO.
SHEET NO. 6

Hot H +H =Ll + Ho

STHBOL FACTORS FORCE
C, L (154 2.0)(158)(0.15 ) 4.09
¢, 1S (16.3) (oIS 3.61
Cs + (o (5 oS 0.30
Ce C1.5)(5:) LodS) 2%
32
Y C2)(8.9) Lo.125) 2,17
£ Ry 0.25 0.00
T RENY )] Lonizs) -
W (3)CO0LS)L 5:6) 2.10
E, e 025 0.0 |
2(3)[(3) (s )J (o.125) e
a}{: (105 )(0.062S)CB.12) 5.13
VL -_L O\LS . 258 0-06
L ltlo.s)[uo.s)( s )JLO 0625) T
W (0 125)(14.8)Y (U 5:1) 10,55
N =0\ 128)(0.1) £5:1) L0.5) s02s
10.30
C+\Us+\k)w+lk)u 2‘1.6‘\
H a 0.656 L10.5) (_‘?;\ 3.444
Hiy (1.6183 - 0.656)(4:2) () 1,943
Hi ¢ 0.656 4.2) 6.035
Uy (0:5) € 10:2) ©.£073) 4117
HA o~0615(‘1\2)" 1 ° 20 4] =
2022 | ko (487 - uqql
2 0
- 20° _
-z\o(o.'\)tq\m[-}mus ‘T)J 9.019
— 1.308

L el




SUBJECT EXHIBIT H TIOMPUTED BY FILE NO. !
1

TAHPLE RETAINING  WALL : ‘,

SHEAR FRICTION SLIDING AVA\.\'S\jl_-ng(ns.oav

SHEET NO. 9

CALCVLATE HYDROSTATIC UPLULET
Nex Head ( 8H) = I5% -3 ~3 = 4.5°

creep path (Lo

9.2 4 163 ¥ 519 + LS + 3.0

= 35.1 FT.

_AH = _ 45 . o286 = kadrau\'\c grediemt

g

_’z); LiNe -of - creep method for hydroskakic
| Prassores assumes  umiform loss o} potenticl
‘heoad oalong tha (reep path ( from groumd |
surdace dowrr 4o and :/of_?_g Gosfoare p/ane s
}bc\ck to groumd surfaca ) vsiING  oftiomicay of
| Parwgrach 333 Kk ‘

1637
Hadvos'}w\:c Precsures '
Pe bose of Hia = 0.0625 (10:5) = 0.65625 ksd
P, = 0.65625 + 0.0625 (9.2) - 0.266 L92)(0.0625) » 10O 183
1
P2 = LOTBI ~— 06.266 ( 16:3) (0.0625) = 807>

URLIET FORCES i
Ui = (0&07D(\6-3) = 13,1890 ¥/’ zy = 183677’ %
Uz = (0:S)16.3300.271) =2.208"1 ¥/’
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SuUBJECT E x H LB»& I_ H COMPUTED BY DATE FILE NO. :
SKAPLE RETAINIVNG WALL. !
SHEAR FRACTION SuLIDINGE ARALYSIS| creckep av. DATE SHEET NO. / O] '

T‘\g -f-orv.es loL\cL CLC\M&Q olLLL "l'o CL&:.L.'\N-a *NLQ -FNQMYQ

SU\\"?O.C(’. 2 i We ) A‘- Yesistomce Jorces s AY‘lVMha forces
afecked by chamges im wplifk forces over maw “cresp

Puth , ond  uplitk  Forces ( Verdicals).

‘ Wy = (ou25)>(l48)(85) = 10.55
' — (0125 L0 ILS NI L0S) = = 0.285
,1! 10.30
Y = ZC + We + Wea +Wo + Wy -V
= 432 + 211 + 21 4+ 599 +10.36 - [5.30677
. = J14.32 kips
He, = L (0.2) (0.0 625 ) { Fand (45" + 20/2)) @
1
= 3.25 (2.04) = 6.63 kIPS 'a
He, = 2 (01 10 2)/ dons (45° + 280) !
= 20.394 K\|PS ;
HP = HW + Hpe = 663 + 20.39 = 217.02 KIpS
ZR = ZV. tam~¢p + CA + Hp

= 432 ta20° + 01 0148) 42702
= S.2/2Z 3 10.2¢ + 2102
= 42. 592

slear £rictio socH ncroy
o~ 0*\‘\"&‘ ‘Q,‘;\\"‘& ¢ TV:{:‘-Q ‘P’“‘Q“Y-Q = S.F = ZR = +2-iSQL
&r Qo 2) ZH 1. ‘308
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S 9.¢0°7)-YVa H COMPUTED BY: DATE: FILE NO.
SAMALE RETAINING WALL |
HEAL ERICTION SUOING ANALYSIS] CHEcKED BY: pATE: SHEET NO /A

S LUMIMARY

——— FS = 541
&
F. -‘7/‘/ur-e \Sur'rC?a.‘ 1
ﬁﬁ
//
,__AH—_},
1
% FS= 5.83
/L—QI'/ Lir-e Jur/.‘vce JfZ I
————— ,/

\Sa/ ‘F;r- '#Iese 7lwo /’”’/’_”f £//unf /a/.-mes/ ;S: 542
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SUBJECT COMPUTED BY: DATE: FILE NO.
TR EXRIBIT H -

SAMPLE RETRINING  wALL
SHEAR FRICTION SUDING ANALYSIS CHECKED BY: DATE: SHEET uo.’z

The +otal base -fouradaliod mdedace of e T-wall
may  Not be N Compreztion with the {oundsbon . IF any
pavt of dhe surface under consderahion s aloug
the base—foordation ivderface And s ot iy Conudact
with  Prae (:ouuc\'n.\ncu, this  porhon should ke N%‘eﬂ-"'ea
wheny o‘o‘\'ﬁm)n\ja +he effeckive base Area to vesict
shding.  However, & the ascomed falore surface
s wot A\ou3 4he bhase- foondehion witenface but
-Hr\muf)\m +he Sou\, No veduchon iy the rren +o
resist sldwj s made.

B poction of the base of A T-wall will wet
be W compresciony Wwhen +he vesullat falls outside
the kern  thus cresting A crack which can
vesult 10 AN iverense W uplift pressuves,

Ths  conddion will  affedt the shdiug  shbildy

ANnlysis whed the Assomed S\\A\ui plane Acks Alonﬂ
Hhe sal- shructure mieface below the base

of the wall (for Hris condibion e proqram :
will have 4o veeycle back ‘L‘r\rough the hwe i
of cveeg caleulations uvhil the cveep path :
Assumphens santch the final part of the baze +hal 15 v conrtact

5-38
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suBJECT EXH\B\T H CNMBUTED BY: FILE NO.

SAMPLE RETAINING WALL
SHEAR FRICTION SLIDING ANALYS\S CHECKED BY: SHEET No,lg

bt Yoe fowudalion ). For example , contider a wall
wibroud A Key and with A horizowtal base; when +he
resultmd falls outsidc the kern Aud the Assumed shding
plave 15 along the verface between Yhe base of the
shvuctuve and he soil fouudq-\wu, uplft pressuees
will be C_oMpu'(etj Assuming NO Creep foss for the
portion of the {oundatisn ot 10 compression,
For the condirion wheve Hhe resullavt flls outside
4he kerw but 4he Assumed s\dmrj plave 1s Yhrough the
soil , for example # wall with 4 key positioned At +he

e.x-{—ve.me eud of 'Hr\e kee.\ (See -fugu.'re. S‘noum’ be low))

Ne idevease 1N uphift pressuce will be consideved
because the soil does wot [t and form & crack as

15 +he case h+ the soil-structore derface .

]




SURIECY COMPUTED 8Y: DATE: FILE NO.
EXHIBIT H

SAMPLE RETAINING WALL
SHEAR FRICTION SULIDING ANALY SIS CHECKED BY: DATE: SHEET NO. ’4’

Anothner reason the upldt forces ave wot affected
for Has condhal 15 becsuse they are forces
msde the soil-shvoctuve free bedy Aud thevefore,
do wneot affedt +he overall s\dmﬂ s-l-sb.l-\\j.

Tre § and C values should be consistent with
the mdevial being sheired. A plage of failure
favoueh +Hhe sel should use +he € and C of
the soil. For Adu  of the falure planes  along
the soil - shrusture Inferface, use the @ svd C for
shding feicding At the terfice.
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5-5-2 Load Case 3 Sliding:

TTEXHIBIT I T e FILE NO.
SAMPLE FLOODWALL SLIDING ~ ANALYSIS

‘e —domd =
*Ouwgb = Qo= AND = A :z_L oATE SHEET NO. |
-
t
Vo
T F—W—-----—-- - .———e - -
3.0
1

15.5°

’; """" SR
2.0 .
{/§ ’

HEEL

16-3°
o = 1so pef ¢ 20" C= 0.354sP - 0 kst
To = 625 ped
Yid = 115 ped ko= doad (5= BL)  kp- Yol (as+

whille e Pood walf mamudd, eMmo - 2- 8, does med provide
e cleer - cud prowdure for (om«pu*m« c-l-or o} &r-(ln{a
agaimst  shidimg, oo meth 9rfz&; Qm‘h here ﬂ\ ¢ ompieg
with Ae provisioms of s m\rm\u This method |
pogram dedeult proidure Ao Tploed  wells.




o« sy e g

N\
. g
[o] z
v u 2-H
m w_ «.¥4¢ ~P0  SIMYYA ¥
tdl PRYVRPY w4y P
yo'lz = A Gs u vox =M VH FdRoxT peys sy
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J1LVISOYAAH ) ]
5 . n
o B g N ; YH
£ g wava 3mssvd HERrEL o m W.W P
2ov 21 P N
CEEE ay ™H R N 77 W 3
sz ”.uw?, ﬂ - kn/ U772 U U S S "
v Loese VN ' m<
. ‘ (oot
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- p M2 wol3do )
v 2! g — vy + 51879 = PN Doy pnoxd
Dhlx| dH-vHAtlbE-Lz80 - 918N = HZ . 3o sibeq
« /s bLbre = M0 _ M . .1,2_ dvra)
w M ¥ /x LzR'0 = ”
£ +4/4 855821 = A=Z2- MZ = NZ . '
GH HA PSS = 4nena o= 02 Ea—
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COMPUTED By

FILE NO.

svBEcT  Ey U BIT I
SAMPLE FLOODWALL
SLIDING ANALYSIS CHECKED BY: DATE: sweeT wo. B |

PASSIVE EARTH RESISTANCE AT TOE OF WALL

Hp,

+ —t T H

He

I
—
U]

w = U Heg + He ) cos 21,06
[_é_ Y, k,- Hz + 2¢ H ke ] cos 21.06"

1]

2 4 -]
[—;-(o.us-o‘oéls) ke-t4.5) + 2 (45 ke J o8 21.06

[}

= 0.5905 kp + 8.3d3c¢ [l

ACTIVE EARTH DRIVING FORCE AT HEEL OF WALL

HA* - — HA

(4

i
t
)

S—\sz( HA¢ - Ha.) cosatoc’

: - '-lz_‘ N kg H" cos 2l.0 6 - 2< 1k o5 2106"

1 -
= '—;_'(o‘lzs -0.0625)ka*(9.2) » coS cl.0b
- 2. (%2)/ Ka =+ Cos zl‘oe"
i a 204683 kn — 7m0 ¢” [ kn




C o e Ty

-

- EXHI BTT 1 COMPUTED By At bl e
SAMPLE FLOODWALL
SL\D\NG AUALYS‘S CHELKED BY DATE SHEET NO 4-

NET APPLIED FORCE TENDING TO INDUCE SLIODING

T D, =(H-He-Udcesw +Ha (See sheer H-5 dor 0 ¢ Uy valuag)
= (11,316 —0:827 - 3.974) Cos 21:06 + 2.4683 ka — 19.qn10 "/ Ka

= .08 + 24683 ka - 11710 S ka

REACTION FORCES TENDING TO _RESIST SLIDING
TR, = He + Mo, =[ZV. (OSW +ZH Sim0] o p 4+ A+ Hp

=[12.8558 - Cos 2136 4 f1L316=0.B2%i~ 3.9 14} Sim z2Lo6" +
§3 (o125 - 0.0625) k- (4.2)~ 2 (9.2)/En ) Simm 21,06 "~ ,
f4 (0125 - 0.0625 )k (4:8) + 2.¢ (48 1 Sim 21.06"] *amgb +
15-86C + 6.5405 ky + 8.390:cJEy ) ,

= [1e.338% 0.9505 ka - 6.612 % - 0.207¢ Kp = 32340 [l ] dam & +
is.86¢” + 0.5908 kp + 8.32¢. ¢ 7Ep

EQUILIRRIUM OF APPLIED AND REACTION FORCES
CONSIDERING TRIAL FAILURE SURFACE 1

WitH{Z0w = CFS FSt2¢”) aND Z Ry =T (FS, Fs+ 2],
The 2fuibiBRIUM Yelakiomship [ 20y = ZRy] becomes
[fCFs,Fs+2¢) =4, (Fs,Fs t2¢)] which canm be
¥romsposed o Yewd[] (Fs,FEs¥2c) - §,(FS, Fs 427y =0]

The compulakiom of s ismvolves solvimg the ¥ pressic
z DN - an = [+
fiees, Fsy 2y —4,CFs, Fst2c¢) = ©
by am ckerative prowedure @i thar gro\p‘ucam Lb} hond )
or o:v\o\qa‘hu\ﬁ C O (o'\v\pu*ﬂ‘). The pPeadure

imdudsrs KSSUMNImG o trial vdue of Fs,
) Calculetim allowSadile  vilurs o ¢ amd 7,
(3) C«icuh‘l"lfv\a kn and kp frome ¢, (9 subskituk

¢, ka s amd kp dmto Z Dy and Z by, asd (5) cthen

PloMimg 0w = § (Fs,Fs42¢) amd  ZRy< § (FS, Fst2¢ )t gef fhe

the poimt  of  imdarsectiom. or  solvimg for Fs
ke ZDy- ZR, = O

-

2N

’

d




SVBECT PV HIRIT. T COMPUTED BY: DATE FILE NO.
SAHPLE ~FLOCDWALL
SLIDING.. ANALY SIS CHECKED BY: DATE: SHEET NO. §

A 2xample o} the above poadure s  as

Lolhows
1 i ¢/ = '*(N\s‘\ (_‘{I?—?é.) Dl\QY-Q ¢‘ 20"
i
! ¢’ = C Where $=-c’
FS v 2% ¢ =035 +s¢

The positive '\'O\QUQ o} < s

¢ = [Fs* +8c - Fs wLuQ C ond ¢ \g

For FS =\

¢’= 7\’04\/\_{ ( ¥ oan 20 )

{

! = 20°
l
i , L . -
| c’ - J iy gloasy | - o.23734 ds?
i 4
| or 0.47468 ks?
} , .
| J(&M¢ = *ax\,\zs = 0.36391
‘ ’
k= Yand (45 L) = dad (45%- 2072) = 0. 49029

ky - 7\‘0«&(45'4 ¢,/Z) = 7“0«\\1 (4-5.+ 20/2) = 2.039¢

lke = Jao03a61 = (4282

Ha= 2.4683ka - 111110 ¢ [k,

= L21018 -5.10120 = - 4.50 (maglack o} ncged e
ZDw = 6.08 + 2.4683 ka — 11910 ¢/ ka = .08 + Hay
m-z)u«}'
= 6.08 - 450 = 6.08
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CRahB S S ilhcs s W S B

.. Jia.‘...‘f.!‘ -

SUBJECT: m - COMPYUTED BY: DATE: FILE NO.
b

LOODWALL

SLIDING I ANALYSIS CHECKED BY: OATE: sneeT wo. b

Hn, < [14‘336 4+ 0.950s ka - 6.612¢ka - 0,229 kp
-3.23411 ¢/ K ] Yo’ = .62

He, = 1s.86¢c’ = 1S3

xr
-
4

$ 0.590% kp = k20O
Ho = 8.399 V)t = 5.9

ZPho = \'\g¢ + Hp H,* + Hp, =~ 1B.04

TR -ZDyy = 1804 - 608 = 1.

Comkimua  nesumimg sw?r\a foctors amd caOculéa{
ZRy -2Z0w Until their diffavemce g g higi Ha
T\\z 563'\%« is *Lem Ren .D.B.U'\Qil-r'\um n)'.tl.
e AMV\M& forcas Jl%-ud 4o the rzs;_s'htv-a
Porces ond  the S&f@n‘l’a’ Poctor  Ohich  preducs
s comditiom is  the Sﬂ«h{:& Poekor
o.ac»ws’& sllacl'nma :

5-46
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SUBJECT I x H l B I:T . I COMPUTED BY: FILE NO.

SAHPLE. FLOODWALL
SLIDING _ANALYSLS CHECKED BY: snc:vuo.q_

PASS\VE EARTH RESISTANCE Al

Wy  F

C

3 -
ThkH + 20H/ R
3‘.(0\\25 - 0.04625) k, ¢ \o\z)l $ 2¢ L1002)/ Ky

3.2513 kp + 20.4 ¢/ kp

EARTH DRI\VING FORCE AT HEEL OF WALL

Hh¢ ~ Ha

<

hka H - 2¢H /K

L3 ’,
_'2_ (0125 - 6.0625) ka (%2) =~ 2.¢” (q2)/ K

= 2.645 ka - 13.¢4 ¢ [ka




SUBLECT EXHIBIT I COMPUTED BY: DATE: i'nuzuo.
SAMPLE FLOODWALL '
SLIDING ANALYSIS CHECKED Bv: OATE: |sueer wo. f0
NET APPLIED FORCE TENDING TO INOUCE SLIDING

]

S Dy Hi = Un + Ha ( See sheex H-5 for

i

1.305 + 2.645 ka - 13.4¢ /K

]

REACTION FORCES TEMNDING To RESIST SLIDING,

422 = 4111 + 2.645 ka - 184/ Kk

H, and Uy vilids)

ZRy = Hp, + Hpy = Vidamgp' + ¢7A + 32513 ky + 20.4C TR
= 14.3223 kom @ ¢+ 14.80¢” + 32513 kp + 20.4 <k

EQUILIBRIUM OF APPLIED AND REACTION FORCES

CONSIDERING TRIAL FAILLR URFACE

WitH[ZDy = % CFS, FS t 2¢”) AND ZRy = §, CFs

the eguiLiBriud  reletiomchip [ ZDy= ZRy ] becomes

CHURS, Fst2¢’) = $,CFs, Es+ 2¢)]  which cam

Yramsposad v veoed [ CFS, Fst2¢’) -~ fLCFs,Fst2c)=0]

‘I‘ne compu'}k*iOM o} Fs imVoQVQs SoQ\)\M& i‘l\l APressipsm

fers,psvaey - dLers, Fst 2

ba am tiarc}"vg prouAUlL J e'(fl«er &rayk:u—“aptka ’\AM\)

or w\la-l: uJJla ( om the compuier). The

imdudes ) O SSUMion o dricd veue

(1) cahculatimas ollowealkld

Q) La&cuiahm& ka amd kp froan ¢, (4) s
R, amd Yk, imte Z Dy amd zZ Ry,

eithor v\ﬂ*'\'\"& Z Dy = §ICFS,FSt2¢) and Z By =4, (Fs, Fs42)4p

éd e poind o itersectiom  or  so
FS +° M\le‘. Z Dﬂ - ZR..‘ = 0

N
velluzs o} ¢ avd ¢,

LFst2dh),

be

- 0O

voadure
o} Fs |

ULS*\*L\* i"‘%
a~d (5)

Qvima for

ke

Maiiiix
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5-5-3 Basic Notes for Load Cases 2 and 3 Overturning:

fsuu:cr

EXHIBIT K

'SAMPLE OVERTURNING ANALYS
EOR FLOOD WALLS § EETAINING WALLS

COMPUTED BY: DATE"

CHECKED BY: OATE:

FILE NO.

sHEET NO. |

Sign convendon ’

Forces 2nd
pre. svres -+

+

70.5

5.9

TOE - o s’

.| moment cender

G

€
Ledvocal

p— 6.6' —t

Y

-—--- - - -

Stemn

Yo = \50 pcd
Y\) = ‘2‘5 P(‘P
Yeed = 125 ped

¢-20

C = 0.35 3sf = 0.1 ks

ka = ont (4s*- #2) kp = kand us'uyl)
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SUBLECT: E YHIBIT. K

FToR FLOOD WALLS

SAKRPLE OVERTURNING ANALYSI
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Fumscr EXHIBIT K COMPLTED v 794'5-

SAMPLE OVERTURNING ANALYSIS|
FOR FLOOD WAWLLS guumme WALLY cugcwen o

F'LE NO. l
]

'DATE' SHEET ~o.g3

|
|

CALCULATE LINE OF CREEP HYDROSTATIC PRESSURES
Note thek i\w.s& pressure  will e Ji‘“a_vam‘l Fxom—\ dhe
prassore  showam i~ Exhibits H, I, and d  lecause

the cssumed  Bima ey is im e differest Lo cat iom
(“QW& the soil skructure im*nvq-rrcc).

I Lost heod = checdweder - dailwedar )Mﬁf&*i:i“;‘:}i(: “355“;:‘
Chacdweder - A—a\!wah.r) - Rost  Racd
= 95 ~ los} lxzc-a\
= Ymo\.im\ma_ S.a.e[)hax l\tzs-el.
3. Posidiom head = Verkical distamce b dail wede,
}o&\‘h\lt iy LLU J(—A'.Qu)a'lar.
4. Uph?& t\n.o-o\ = pu-\o.:v.-htl hepd + positiom heed

~

2. Poxamiiel heod

5. Upkifk pressure = Uplifd Paed x  wh. ol weler
]
CoLuMN R 3 4 3 6 1 4
Po 1IN Cleep Ppath lost [[redantidff Posikiomf| UpLit JUPLIR Prassu
INT fimcrament [ FEE W heod | heod || heed | haod ped
\ 0 o) o 9.0 ||~ 9.50 o o
vy 2 0 0 ° 9.50 hoo | to.s0 6s6
; 4 %2 [ 92 {249 [ 101 [[rozof 112t | 10954
]
; 5 ) 10,1 .90 660 || 10,20 16.80 1050 %
6 5.14 1644 | 4.9 5.04 || 4.50 9.54 5965 :
1 14 30.54 ) B.28 I W22 4.S0 §.12 3518 "
q 4.5 |3s5.04 %50]] o ) 1) o
} ) . N
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;5&‘345’ Ex"‘B\T K

SAMPLE OVERTURNING ARALYSIS!

. FOR FLOOD WALS £ RETAINING WAUS .ccxep o Cvave .

Tcowr wer = Toave TS

CALCULATE ACTIVE EARTH PRESSVURE
kA¢ = tomt (45°- P/2) = Yot (45°- 20°/2) = 0.490

P = YHka —2¢/ka = Cl2s-62.5)(22)00.44) - 2 1 100) (/o.44)

= 28115 - 180 = - 698.258

The s0il wilk mox pull oo the walk
i the ockive stede; 'kLe_m%’er, Lx Pa=o.

s e s R




SUBLECT

SAHNPLE OVERTURNING ANALYSIS
FOR FLOOD WALLS £ RETAINING WAL

EXHIRYLT K COMPUTED Bv:

CHECKED BY:

CATE:

DATE:

FILE NO.

SHEET NO. §

FORCEé AND HoHENT SuHHARY FORCE Hoﬂenrm,'l&:”.
Item FACTORS ({+, k) —— NT Jaen. rr| “YTY0
<, T (L5 +2.0) (15:5)L150) 4069 66 26854
C, 15 16 3)(150) 3668 8.1 29810
G $ (0.73(5. D LIsd) 299 1481 | 4340
Ce L5 (S C1s0) 1283 11555 119943
CONCRETE SubToTALS 9319 810 | 81047
We, 2(125) H_iii‘i 2179 [w942]26022
5.6 + 5.648
We, 3(125) 2 2109 2,812 | $93)
Ww 10\S (B.132) (621.S) S130 | 11.93 (48382
above Ev | 1o (0a169) (F)(62.5) 5s T.s12] 413
. < 2 2633 (3411
Ha 28115 (9.2) () \ %}" }O
~q80.0 (9:2) - 9016 ILtoo  -9%1M
Hm 656 L1051 3 3444 -%bd [-249108
Hig (10154 - 656)L02)(3) 1929 2.633 | soge
Hie 656 (9:2) 6635 N 6639
SuBToTAL H, ilq08 -LoB6 |-12389
He 3515 (4.5) LE) - 804 -8 1201
Un, $96.5 ( 5M) -3400 2.85 |-96490
Un, (16SO ~ 596.5)(5q) ¢F) ~1243 3.80 |-4%1
SUBTOTAL  Un ~44643 3.1 1460
Uy 3ISTS L1632 -SB827 | 815 [-4n4qY
U, (546.5 - 3575 ) (14:1) (X) -1685 | 1°+  [-158239
Uy 239 (2.2) -526 152 (- 17992
VA (1650 = 596:5) (1\S) -680 [15.55 |-10813
Us 453.5 (00N (D) -1519 14.567 [- 2312
Us (10154 -10650)CL5) (F) -9 IS8 ~3al
SUBTOTAL Ui&---- + U -B83a6 | 4.50 |-Besie
SUBTOTAL [ — W/, pussive Resistemcel SQUL [10 496 11,4498
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5-5-4 Load Case 2 Overturning:

SUBLECT EXH|B|T K

FOR RETAINING wALL

SAMPLE OVERTURNING ANALYSIS

COMPUTED BY

CHEUKED Gy

LATE

LAaTe

FILE NO.

wHEL NO/¢

RETAINING WALL CALCULATION OF HORIZONTAL REACTION FORCE

toe ecrth elivetioa

H? it —;_(l\\*l\x) Pf

5900 = o (10.2) Pp

h = “"S'
bodform of
e elivakiom
. He
hl. » 5

Pp- nsq02 *p4.

i T AT kT SRR

Gn.* N :
r MOMENT
Feckors e et e [
Subkotdis from Page KS” 5410 | 10,496 1,418
Horigww reactios  force -5,911 2.3 -13,595.3
Totds o 10, 496 $1402.7
5-57
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COMPUTED BvY: DATE: FILE NO.

SUBJECT: 13 X HI B ‘T K

TS5AMPLE OVERTURNING ANALYSS
“FOR RETAINING WALLS CHECKED BY: DATE: SHEET un.!é

63”7

Heel \ /— +oe

P

Heo L
Proc
l X = 5510
—_-— 3T 2wy
Resuldamit  varkical force i lo(a‘!ea‘ —% = 5510
froma the dve
Resuldamt redio = s‘li‘: = 0.338s  0.333
mside tha ke,
Base Pressyre '
163 _ guqlfie2
P = P + He = _10.416 + uo,ﬂn[ Z -ssw][l];
Toe A - I 163 - (D 63
= i2
WesL
k! = 643.93 X 624.1D
i
: = 1268.03 PSF ToE
19. 83 PSF HEEL
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5-5-5 Load Case 3 Overturning:

SUBJECT E)(HlBlT K COMPUTED BY: DATE: FiLE NO,
SAMPLE OVERTURNING ANALYSIS
FOR FLOOD WALLS CHECKED BY- CATE: sweeT no. /,
FLOOD WALL CALCULATION OF HORIZONTAL REACTION FDRC§_
7 tee earth  elevatioam
~—
" Y h|'1'\5' H"
botronn of toe elayetiom
harsa’ | —t— 1"
| boMom &k‘é ‘L»JW\
-
Hp s le A HP; = -Ehl ?' + h:Pp
541l = (E)4SHP + 5. 0
Po = 54U = 143.52 #/{x.
(E)(4:5) + 5
. #*
He, = 2 (4:5)(143.52) = 1613
#*
He, = (s1)(n43.52) ~ 4238
Gek N:
Force | Force Hom e
Fackors s L] Arme -
Subkodds frome f3 Q-5 5911 10, 494 N, 448
Horyzow tal vaockiowm force [-1,613 -LS 2,504.3
-4,238 2.8% ki,0n8.3
TO*O\QS 0 10, 496 61,924.2
5-59
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SUBJECT COMPUTED BY: DATE: FILE NO.
? EXHIBT K

" SAMPLE OVERTURNING ANALY SIS

FOR FLOOD WALLS CHECKED BY: DATE- SHEET uo,/j
i Ikg\.w “’QG
! /_
} Pﬁﬁl& P d
To€ :

AR XT™
AL Yy 163

P-e.suH'Ouw* Vu*itk‘ -?arce is ’.ou.‘h.\ quli .—.s.1oo’
10496 from the tee

Resuldamt vatio = _35:3°° _ g.3620) 0.3123
16.3 INSIDE the karm

BASE PRESSURE

. [ 1)
P = P 4 MC - 10,496 4 (10,446 [y’t&'s"‘]L'Li}']
w A I 63~ TN
HEFL ‘1 ‘

643.93 * 533.3)

1. 24 PSF TOoE

i+ 110.62 PSF HEE W
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5-6 COMPARISONS OF RESULTS
5-6-1 Sliding Factors of Safety:

Percent
of
Load Case Program Exhibit Difference Exhibit
2 5.52 (shear friction) 5.42 0.10 1.8
3 4.01 (allowable strength) 4.04 -0.03 0.7
5~6-2 Load Case 2 Overturning Stability:
Percent
of
Item Program Exhibit Difference Exhibit
Resultant ratio 0.3382 0.3385 -0.0003 0.89
Bearing pressure
At toe 1259.83 1268.03 -8.2 0.65
3 At heel 18.48 19.82 -1.34 6.76
Maximum passive pressure 1153.1 1159.02 -5.92 0.51
5-6-3 Load Case 3 Overturning Stability-
Percent
of
Item Program Exhibit Difference Exhibit
Resultant ratio 0.3618 0.3620 -0.0002 0.06
Bearing pressure
At toe 1169.19 1177.24 -8.05 0.68
At heel 109.12 110.62 -1.5 1.36
Maximum passive pressure  741.21 743.52 -2.31 0.31

5-61
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CHAPTER 6: PROBLEM V5

6-1 DESCRIPTION OF PROBLEM. This problem uses load case 1 of problem

V1l and adds a new load case 2 like load case 1 except that data
list SOLP is used to change IFWOC from its default value of 2 (Coulomb)
to 1 (wedge).

; 6-2 DATA PREPARATION. Start with date file EX1DATA from the Basic

§ User's Guide, and add a new data list., Do this interactively.

Run module SP for pressures on the stem, not module FA. This should give
the same forces and elevations for both load cases.

SRS RS

DATA FILE:

oLIST EX1DATAH

1000 IMNIT

1010 1

1020 P

1030 N
b 1040 NAME EXAMPLE 1 -- BRASIC FPETRINING WRALL RNARLYSIS
X EnNo ZSHC 0 87.29 &,0

S0 RURRE § no?4.0 100.0
000 SPE3 18,0 0.0 120.0 18.0 0.0 3000,0 4600.0 3000.0 48600.0 s, n
010 SPHY 0 30.0 0.0 fgv.0 © 0.0 C C

x0e0 PT7Z 0 30,0 0.0 120.0
4000 WLA 7.5 ¢e.0 ¢ C
v 4010 MR 11.0¢ i1.,0 12.0 0,0
4020 WLRAH 18.0 3 18,0
4030 WLAS 12.0 0.0 15,0 0.0 0.0 (
4040 WLART 72.5 1&.,0 100.0 0.0 100.0
S000 STLE 1 0.79 1 0.79
%010 STLB 1 1 0.79 1 0,79
%020 ITLB 13 1 0.7 1 0,79
»000 UPDATE

Pik . .

6~1
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6-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

SFORTRAN
SRUN WESLIB- TWDA»F

091780 13,060
3

PROGRAM TWDA -- 713~F3-R0o 027
T-WALL DESIGN-AMALYSIS
PEL 1.0 AUG 80

‘PESPOND WITM * FODR RNV HELPY

ENTER UPDATE FILE NAME 7 CHAR MAX»
*EXVYSUPD

FOR REPORY FILE,

ENTER NAME TO BE USED DN REPODRT FILE IDENT CARPD: 1o CHAR. MAX.
*W.A.PRILE

ENTER YOUF MRCON ACCOUNT NUMBER

‘ SaNNee

ENTER NAME OF COMMAND-DHTA FILE DR

ENTEP R CARRIAGE PETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVEL:
“ExtDATRA

FPROCESSING DATR FILE...

B
& UPDATE FILE RPECSET

33

3
i DRTA FILE PROCESSING DOME
3

: PETURN TO INTERARCTIVE INPUT
i

. DMMAND
XLk 21 ¢

HOT ENOUGH YALUES ENTERED IN DATA LIST - SOLP
TRAILING VALUES CSET TD 'C-

C OMMAND
ASE 2 Lt ¢

C OMAND
PUN 5P

HOP 1 ZONTAL HCTIVE ERARPTH PRECTURES FDR LORD CRZE 1
FOF CLA SICCOULOME: FRwLYZIZ IN P .FAE OF (TEM:

.
o fowad A - ey




FOF THE REOVE LORD CHZE THE RESULTANT FOPCES RRE!

PESULTANT HORIZONTAL STARTIC RCTIVE FORCE = 4ce0.41 LBS/HORIZ FT
RUTING AT ELEVARTION 78.49

RPESULTANT HORIZONTAL RCTIVE FORCE <IN EXCESS OF STRTIO
DUE TO EARTHOURFE = 0. LBS-HORIZ FT
ACTING AT ELEVATION 0.

HORIZONTAL ACTIVE ERRTH PRESSURES FDR LORD CRSE &
FOP WEDGE ANALYSIS IN TP ‘FRCE OF SYEM.

FOR THE ABOVE LOAD CRSE THE RESULTRANT FORCES ARE:

RESULTANT HORIZONTAL ZTATIC RCTIVE FORCE = 4212.99 LBE-HORIZ FT
RCTING AT ELEVATION ?8.50

FESULTANT HOFIZONTAL RCTIVE FORCE <IN EXCESS OF STRTIC
DUE TO EAFRTHOURKE = 0. LBS-HORIZ FT
ACTING AT ELEVATION 0.

2 UPDATE FILE RESET

3 COMMAND-DRTR PHRZE ENTEPED

L OMMAND
END

ENTER S TO ZEND REPOFT TD RDPC TERMINAL
OR 0 TO ZAVE 1T RI A PERMANENT FILE
Of 1 TO DETRCH 'DESTROY» IT--
N
ENTEP NHME FDF NEW PERMANENT FILE TO HOLD THE REPODRT FILE 8 CHARP., MAX, :
TE.YSREPO
FEPORT FILE SAVED AS FILE NAMED EXVYSREPD (UNLESS <S0> MEISAGE PRINTED REDVE -

QUM UPDATE FILE FOR FUTURE RESTART 1S NareEDd EXVIUPD
irtoe b (PELEASE UNNEEDED FILES)

L




64 REPORT FILE PRINTOUT:

J5:40: 06 ON  9/17/80

NOTES 10 FXFLAIN SPECIAL FRINTOUT THAT MIGH)- KE IN THIS FILk--

THE VAL UL "~ 1234F431° 18 USED 10t DENOTF AN UNDEFINED 1TEM:
fHE VALUE *- 14326431° MEANS THAT THE DEFAUILT VALDE WAS REQUESTED.

A "MEMURY FAULY AY ... " MESSAGE FRORAKLY MEANS THAY NEELEL DATA 1S UNDLEFINED.

ENI OF NOTES.

COMMAND ENTEREI:
INLT

#- ALl BATA RESET FOR FRESH START -8

COMMANDY ENTERE L
R

COMMAND ENTERE
N

her A 4 R Eats y
N B Al S L s




14 AL 28 N 977280
WMk e akb D10 BE A NON-HYBRAUL 1
COMMANT | HIERED
1164l e AT [ S} = RALIE RETAINING bInly

L OMAAND ENTTRE D
Gt 08T ey 40

Cnioete b HtrRE D
aaed 0 4 0 100 0O

COAHAND FNTE IE L

A 10 0 0 100 0 TH O 0 0 K000 0 44000 3000.0 4600.0 60.0

CUrHANT FNTERE T

CIHY S 0 30 0 00 1200 0 00

(OMMAND ENTERE T
sEs 0 300 0.0 1200

COMMANTE EMIERED
W& (17 PO B A

tORMAND ENTERE I
WAk 1t o 1t o 120 00

COMMANT ENTERED
Wwealt tr o o 1n o

CAntiiad e FRETY
Wi AN 10 00 180 00 00

COMAAND E NIRRT D

WAt PR 14 O 100 0 O D 10 N

COMAND FNTLRETE
N T IEN t aory ] e

[ ETRTRTR AT IR NN IR B 2 1]
e [} 1 0O /9 | O 9

R IR PR I S R R B AR
[ LAY 1 LU | 0nosu

Ottt N
11 v iy

(

KETAINING

[




ey

—
.

+
# UFNATE FILE KESET
£ ]

CONMANDL ENTERED-
COMMAND ENTERETC
JCLLL AV S

NOT FNUBGH UALUES ENTERED IN DPAIA L IST ~ SOLP
TR ERG WAL UES SFET 100 /(07

COUMMANT ENTERET:
CASt P o1 2

COMMANTC FNYE RFD:
RUN s




F X AMHLE

*

+ BEGIN

]
TEE AL
neFam

BET At

UEF Al

TEF ol

I F ot

TikE Al

LLL = 1H]
BEE

UrEan

VIEF At
NEEAu
HEFAUES
i FALH
[ TR
DEF Aty

UEEoyth)

1

1

—

-

HET poan e

LT Al

L At

el

IR

DEFAUN

HEFAUL

IFF AL

HEE ALY

OEF AU

ItF AL

UEFau
T F AUL
LI |

ULE AN

—

1

1

1

1

1

1

1

1

1 - KRAS1IC KETAINING WALt

13-4y /177130

B7 ON

ANAL YS16

BALLIE STARTLITY BATA CHE CK

VAL Uk
VAL Uk
VAL U
VAl g
val L.
unt U
vat L
ual Lk
AL
vAL LY
YR
val L
val Uk
uAL I

Uk Uk

Uittt

AR
EFYRTTS
BT
AV
l'“] Hy
TR
val Uk
uat Uk

VAL Uk

Vat Uk

Uat Uk

val bk

vaL Ut
VAl Uk
vaj Ut

val Uk

OF

¢

(U3
or
QF
113
Ct
{4
fIF
or
o
(k-
(F
OF
fp
o
1}
it
1}
e
nr
oF
OF
OF
o
(U3
OF
o
o
OF

3

6. 0000
150 0000
1. 000000
2.000000
a
.

0.

1000000
1000000
1000000

.
¢

1

1 G6hHHo

1
1.000000
0. 35333313
. 000000
1
[¢]
100. 0000

0.

UsSED FOR
UsED FOR
USED FOR
USEI FOK
USED FOR
HEEL FOR
USED FOR
UGk FOR
UsED FOR
LSED B 0§
DGETE T Ok
UGED Ok
UGt FOR
UeEn FOk
UsSER F UK
HEE T B Qg
WEET | Ok
nuE FOR
LESE T f 4R
USETE T 0k
HEN N (T
by e gty
USET FOR
USETE FOR
USET FOR
USED FOR
USER FOR
USEDL FOR
USEDr FOR
USEIl FOR
USF FOK

USED §OR

6-7

GAMAW
GAMAC
(BB
FXW
UCEXS3
UCE XG4
UCE XS5
UCRE S
HWERE B
UBCREF
UCREGY
UCRF G4
(FTHIE
UG Wk
HeWis
LE b
IF St
[N LT
ERifIN
KRACK
I SMIN
NG
HGSW
TFSOM
CHMA
REMIN
KRACK
FSMIN
NSL1DE
HGEY
"HERSH

1 GHH

(L OAD
(LOADL
C(.0AI
1 0Alh
(L OALs
0 UAD
«oan
LOAK
[QRAT:N ]
L UAD
LAl
DAl
(LOAN
(L (Al
CLOAD
(L Onn
(LOAD
[ERTAT
Lo
L ann
aann
hunn
(LOAD
(L.0AR
(LOAR
(LOAn
(1 DAl
(LOAN
(LoAl
1 LAl
0 OAlr

(LOAD

CASE
CASE
CASF
CASE
CASE
ASE
CAast
CAGE
CAGE
CASE
rask
CAKK
CASE
CALE
CAKE
CABE
CALE
Cast
CALE
vt
CASFE

v

1)
1

1)
n

1)

1
1)
2)
2)
)
2)
el
)
M

1)




FXAMFLE 1 -- HASIC KETAINING HALL ANALYSIS
15:49:57 ON  9/17/80

£ ]
*+ KRFGIN FARYT 2 OF STAKILITY DATA CHECK
+

EXAMFIE 1 - RASIC KETAINING UALL ANALYSIS
13:49:%7 ON  9/17/80

]
# HEGIN MODILE FA
¥

VAK1AKLE HEEL W CALCULATED 7.%0 (BW-TW2-1STR)
VARLARLE HSEFE CALCULATED OR DEFAULTED TO CLOSE COORDINATES,
HSRFR = 0.444444 IN/FT.

COORNINATES GF CORNERS OF WALL CROSS-SECTION

X-COORKNINATES ARF + TOWARD HEEL FROM KASIC WORKING FOINT (RWF)
Y-COOROINATES ARE ELEVATIONS

X Y DESCRIFTION OF POINT

[

T.
1
3
4
U
)
1
2
K)
A

87. 5000 RASIC WORKING FPOINT = TOE-SIDE OF STEM TOP
74.0000 BOTIOM OF TOE-SIDE FACE OF STEM (AT TS1)
74.0000 KETWEEN 151 AND 152, ON T0F FACE OF T0E
74.0000 TiF OF TOEH( = AT QUTER END 0OF TH2

722000 T0E END OF KHASE = A1 RITEL

2.5000 HEEL END' OF BASE

74. 0000 10F OF HEELTZ = TOF OF OUTER END OF HEEL
74.0000 BOTTOM OF HEEL-SIDE FACE 0OF STEM

7 5000 KOTTUM OF HEEL-SIDE TOF FANEL OF ST1EM

@7. %000 TOF OF HEEL-SINE FACE OF STEM

— e =L




EXAMELE 1 - RAS1C RETAINING VALL ANAL YGTS
13 49:58 UN  9/1/7/80

"
FOREGIN DATA CHECK FOR ACTTURE FAKTH FRESSURES COMPUYATION
¥

COMm MBS CORFFICIENTIS OF ACTIVE FARTH FRESGURES FOR:
BACKE 11 LAYER KA VALUE

i "0 anre”

HORIZONTAE ACTIVE LARTH PREGSURES FOR ) CAD CASE L
FOR CLASSIC OGO OMB) ANAT YSIS IN SF (FACE OF STEM)

y
3 U™ OF ARKAYS HE, BEHS, ANDE YUS IN MUIUKE SF FOR CLASSIC ANAL YS1S5.
FITVYATION  INCREMENTAL HHORK1IZONTAL INCREMENTAL HORIZONYAL
SIATIC T OREE FARTHQUAKE FORCE
(FT) (L RE/FT) (LERS/FT)
Q7 ALY 7. CARY 0
[EE M4 A6 4H14 0
iy A7 RIS 0.
HY A%y 1.4% . f14 0. @
HAa ALY THE AL 0.
s He . Aahy SAL 0/ 4]
ft1 ANy A A 0.
(@O Aty Brh K0 0.
Y ANy AAT 6 0.
AL A1y L 0.
) ALY ALL 14 0.
7h ALy Dreosh 0.
EAI V4 L9 R4 0.
74 ALY 44T 1Yy 0.
74 000 141 1o n
1
- 1O THE ABOYE T OATE CAGE TIHE KESULTANY FORCES ARY
« BEGULTANT HOIKIZONTAL S1ATTC ACTIVE FORECE = 220 A1 | RESHORT, BT
: ACTING AL HEFUATTON 7t A9
6~9




KESUL TANY HORIZONTAL STATTE ACTIVE FORCE - 4720.41 LHS/HOKRTYZ BT
ACTING A FEEVAILIUN U A9

KRESGIN YANT HUKLZONTAL aC1 vt § ORCE CIN EXCESS OF STA1I0)
nuUE 10 F AR THAUAKE = 0. LES/HORTZ FT
ACTING AT ELEVATTON 0.
HOKTZONTAL ACTTVE BEAKRTH FRESSURES FOK L OAL CARE 2
1 FOR MEDGE ANAL YSIS IN SF (FACE OF STEM).
OUITFUT (F ARKKAYS HS, FHS, AN YUS IN MOIULE SF TOR WEDGE ANAI YRI5
FLEVATION  INCKEMENTAL HORIZONTAL  ENCKEMENTAL HOKIZONTAL
S1AT10 FORCE FARTHQUAKE FUKCE
] 1) (L BS/FT) (LES/FT)
3 PR A 979 0.
HO YOR 74 787 0
HEREITRY 124 64 0
(RN R 1,4 50 ¢
(AT AT B TS 0
HY .76 T B 0
10, 70K APy 08 O
/Y. &9 3 R7Z. 93 [4]
FH AL 43 1Y 0
/. A3 173 4% 0
FE LHE VRN 0
7 MR N2 32 0
A Ltk ARV 0

FOK YHE AKOVE LOAD CAGE THE KESULTANT FORCES ARE-

HESINTANT HORIZONIAL STATIC ACTIWE BFORCL = S1e 99 L RE/HORY S FT
ACTING AT FLEVATION 800

FESULTANT HORTZONTAL ACTIVE TORCE (IN EXCESS OF STATIC)

NUE 10 FARTHOUAKE o 0. LRG/MOKIZ BT

1 ACTING A ELFVUATTON o
>

(]

LS Mo FA

*

‘;
. P UETIATE FILE REGET

1
4 COMMANTU ENTERED:

KUN GA

6~-10

F




:
EXAMELT 1 = HASTC KETAINING WAl L ANAIL YGIS
13 5%t 14 ON 2/172/80
' .
B HEGIN FAKY o 4 S1ARYL 1TY IIATA CHECK 3
]
!
PXAMILE 1 - KRASIC RETAINING WALL ANAL Y&) S
1391 14 ON  9/17/80
+
PRGN MOt e FA
]
VARTARIE HFELW CALCIH. ATED FoN0 CHU-T W TG )
COORTINAIES OF COKRNERS OF WALL CROSS -SECTION
X-COURTIINATES ARE 4+ TOWAKD HEEL FROM BASTC WORKING FOLNT  (KuE)
Y-COOURNINATES ARE ELEVATTONS
[ X Y HESCRITYYION OF FOINT
1 4] 87 3000 BASIC WORKING FPOING = TOE-SIDE OF STEM TOF
: 0 74 0000 KHOTTOM OF TOE-SIIE FACE OF STEM (AT 161) '
A 4] /4. 0000 KETHEEN 181 AND 182, ON T0F FACE OF VOE
4 = 0000 74,0000 108 OF T0EHT = AT OUTER ENIY OF TW2
T =3 0000 77 0000 TUE END OF RASE = AT RITF1
10 Y. 0000 72,5000 HEEL BENIE (OF HASKE
11 & 0000 74,0000 TOF OF HEELYZ = T0F OF OUTER ENI' OF HEEL
12 T 5000 74 0000 ROYTOM OF HEEL -S1DE FACE OF STFM
£ 1 1 0000 7. 5000 ReTTOM OF HEEL-SIDE TOF FANEL OF STEM
A 14 10000 @7 L0000 TOF OF HEEL ~-STHE FACE (F STEM
4

6-11




L XAMFLE 1 -~ BAGIC KETALINING WALL ANAL YS1S
15:51:15 ON 9/17/80

3 ¥
% £ KEGIN DIA1A CHECK FOR ACTIVE EARTH FRESSURES CUMFUIAYION
*
COULOME’S COEFFICIENTS OF ACTIVE EAKTH FRESSURES FOR:
RACKFILL. LAYER KA VALUE
I R 03711
HUKIZONTAL ACYTIVE EARTH FKESSUKES FOR LOAD CASE 1
FOR CLASSIC(COULOME) ANALYS1S IN SA (ENL OF HEEL)
GUTFUT OF ARKAYS H, EH, AND' YH IN MOTWLE SA FOR CLASS1C ANALYSIS.
‘ ELEVUATTUN  INCKEMENTAL HOKIZONTAL  INCKEMENTAL HUKIZON1AL
{ STATTC FORCE F ARTHAUAKE FURCE
1) (LRS/HT) (LES/F1)
3 e e e et e e 1 e e e et e e e e e e 2t e e et e e e e e e e e
HER 790 7. Av1e 0. !
H7. 790 A4 527 0. ;
#e. /90 HY . 055 0. ]
@ 770 133 5 0. i
©“A. 790 178,11 0. j
4 3. 790 PR 64 0. o
Q. 790 267 16 0. .
f1. 790 R11.69 0. i
. 0o 790 REG 7 0. :
R 79,790 400. 7% 0.
T8, 790 445 27 0.
v7. 790 449 €0 0.
76,790 524,34 0. .
. o! 790 LAy Q. ;
% 4 790 62158 0. !
X 73790 “67. 91 0. ;
_ 77 w0 4L U2 0. i
: 7e 500 104 55 0. i
¥ .
FOR THE ALOVE 1 OAT CASE THE RFSULIANT FORCES ARE:
!
1
r'
1
|

} 6-12




KESULTANT HORIZONYTAL STATIC ACTIVE FOKRCE = $907.97 L KS/HUK) 2 FT
ACTING A1 ELEVATTON 77 93

RESUW TANT HORTZONTAL ACTIVE FORCE (1IN EXCESS OF STATIC)
IE 70 EARTHQRUAKE = 0. I KS/HOK1Z F 7T
ACTING AT ELIVATION 0

HURIZONTAL ACTIVE FARTH FRESSURES FOR LOADL CASE 2
FOR WEDGE ANAL YS1S 1IN SA (ENIC OF HEFL).

! CUTELT OF ARKAYS W, EH, AND YN 1IN MOTULE SA FOR WELGE ANALYSIS.
FLEVATION INCKEMENTAL HOKRTZUNTAI  INCKEMENTAL HORIZONTAL
STAT1C FURCE FARTHUUAKE FORCE
(F1) (LKS/FT) (LHS/FT)
82310 20450 0.
By, sty 41,349 0.
fré 398 105 75 0
% 435 144 1% 0
“a a7 164, .7 0.
B3 2y PEe Y 0.
B3 H6] POt 634 0
B1. 603 506 /4 0
B0, 644 247 &4 0.
79 aHé AHE. 54 0.
IR, 7eR yYy 0.
P7. 770 47054 0.
Té. 412 q11. oA 0.
s B nEE 14 0.
VA BT L9304 0.
YA w7 633 94 0.
799 14504 0. 1

FOIOTHE AROVE | OATL CASE THE KFSWU TANY FORCES AKE -

KESULTANT HORTIZONTAL S1AYIC ACTIVE FOKCE = 658Y 39 LHS/HORIZ BT
ALTING NT ELFYATLON 77 43

b | KESULJANT HORLZONTAL ACTLVE FOKCE (1N FXCESS UF STATIC)
o MUK 10 EARTHOUARE = 0. LES/HOREZ FT

H ACTING AT FLEVATLION o,

+

i * UFDATE | TLE KESET

+

4

‘ COAMANT ENTERE T
o KN

+ [ INIRS -}

creel of U e

6-13




6-5 COMPARISONS OF RESULTS. Since the Coulomb active earth pressure
calculations of problem V1 were verified with that problem, veri-

fication of the wedge method requires only showing that the two proce-
dures yield the same answers:

Percent
of
Coulomb Wedge Difference Coulomb
4220.41 1b/ft 4212.99 1b/fc 7.42 0.18
At el 78.49 At el 78.50 0.01 0.013

6~14




CHAPTER 7: PROBLEM V6

7-1 DESCRIPTION OF PROBLEM. This problem uses load case 2 of problem
V2 (water 3 ft down from top of stem) and adds an earthquake accel-

eration factor of 0.2. Load case 1 is deleted.

1-2 DATA PREPATATICN:

REST EXV2UPD (restore problem V2)
CASE 1 2 (one load case, number 2 only)

List
Name LC IFWOC NODE 1IFSOM NPPD RKH RKV CFMA

SOLP 2 S S S S 0.2 0.0 S




7-3 TIME-SHARING TERMINAL INPUT/OQUTPUT:

SFORTRAN
*RUN WESLIB-TWDA,R

09-17-80 14.716

PROGRAM TWDR -- 713-F3-R0O 027
T~WALL DESIGN-ANRLYSIC
REL 1.0 RUG BO

‘RESPOND WITH 7 70R RANY HELP)

ENTER UPDATE FILE NAME (7 CHAR MAX)
TEXVEUPD

FOR REPORT FILE»

ENTER NAME YO BE USED ON REPORT FILE IDENT CARD» & CHAR., MAX.
"W.R.PRICE

ENTER YOUR MACOMN RCCOUNT NUMBER

N0ese

ENTER NAME OF COMMAND-DATHR FILE OF
ENTER R CRRRIAGE RETURN 1F COMMANDS RRE TO BE ENTEPED INTERACTIVELY

I3 THIS AN INITIARL RPUN OR A RESTART OF A PREVIDUS RUNT
ENTER ' INIT" OFR -REST”

COMMAND
TREST EXVeuPD

#= ALL DATA RESEY FOR FRESH STRART -u
a— COMMON DRTR RESET FROM RESTART FILE EXVEUPD s UPDATE FILE PEZET -=

COMMAND
FCRIE 1 2

COMMAND
30LP 2 3 S 0z £ 0.2 0.0 7

COMMAND
THAME FERUM EXAMPLE VvZs LOAD CAZE 2 PLUZ 0.2 ERFTHIOURKE

ZOMMRND
TUPDATE

# UPDATE FILE RESET




g s ¢

COMMAND

*TRCE 3
COMMAND
TRUN FA
14:49:23 ON 92-17-80
14:49:85 ON  3-17-80
14:4%:25 ON 91780
14:49:27 ON  2-17-8D
THE FESULTANT RATIO = 0.&203. FOR LORD CHIE &
14:4%:2% DN 91780
FIMAL FRCTOFR OF ZHFETY AGRINST LIDING = 1.13s FOR LORD CRIE <
Ev ALLOWRELE STRENGTH METHOD
I =C FIeeC TRANPHI " =TANPHI -F 3

14:49247 DN 91730

14:43348 ON 21780

TOTAL CONCRETE VOLUME

21,82 +CU FT - LF>e FOF LOAD CHIE o
14:43:49% ON  2-17-80

ENTEF 1 TD ZEE PLOTS OF THE DATR AND ANALYIESD
‘MAKE HAPD COFY BEFORE CARPRIAGE PETURNS

OrR o TO OMIT THE PLOTS
Ry

# UPDRTE FILE REZET

& COMMAND-DATA PHRSE ENTERED

. OMMAND
TRUN WA

# BREGIN MODULE WA

2
3

i
EMTE? 1 TO “EE A TARLE OF . AND v COFNER COC -DINRTES
OF ¢ TO CONTINUE WITHOUTY TEEIMG THE TRELE j
o
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14:151:4% ON  S-17-80

a8

BEGIN STRESS ANRLYSIS

o s

ENTER T TO GET THE ANALYSIS FESULTS AT YDUR TERMINAL
OF P 7O PUT THEM IN THE REPORT FILE
OR B TO PUT THEM EOTH PLACES

B

ENTER THE LOAD CASE NUMBER YDOU WANT ANRLYZED
DR R 2ERD FOR ALL LORD CASES IN DATR LIST “CRSE"
OR & TO STOP THE MODULE

0

14:52:20 ON  9-17-80

# BEGIN ZTEM STRESS ANALYTIC

ZELECT TYPE Cy S» OF F ANALYSIS FOP STEM <OP 7+ N+ Ry DF o+
C

THERR AT R DISTANCE » ABOVE THE BASE--
--- SHEAR ANALYI1S AT ELEVATION 46.93  «+ W FPOM TOF PUTHED TOWNPD TOE: ~--
LORD Y N “COMP +» M UNIT IHERF HLLOWABLE  HCTZ1--77
CHRIE LB ~ ILICE LB - ZLICE UEB-FT-ILICE ITPEST PII UNIT (TREZI PFROV! [Of
= 7iT1.4 Save.l S1391. &4, 367 el S0 |

MOMENT AT THE BRSE--

FLESURE ANALYSIE AT ELEVATIDN 44,84 + M = TENIION AT HEEL:

LOARD W «COMP=+) M FC F=s
CAZE LB - ZLICE LB-FT-ILICE Pl 2608 |
< &040, LT3 YUCH 7%1. 15016,

CTEM ANALYSIS COMPLETE TO BRIE

CELECT TYPE s e OF F ANALYEIT FOR STEM «OR T+ N« Fo OF o'
i

14353245 O 91780
¢ FEGIN TOE STRESS ANALYZIIS

CELECT TYPE €+ 7« DR F ANRLYSIS FOR TOE OF 7+ Mo Ko OF o'
o




THEMF AT A DISTANCE p FROM THE :TEM--

=== IMEMP ANRLYSIS AT & = —1.332 « o,917 FROM END OF TODE: ¢+ V = END DOWH. ---
LORD v N COMP +: M UNIT THERF ALLOWABLE ACIx1:-T77
"M E LE LICE LE SLICE LB-FY-SLICE CTREST PSI UNIT ITRESS PROVICIOM

< EO-E L ’ 28991 -Ze586, 39.%6¢ 60,051 B.7.4.%

MOMENT RT THE STEM «POINT &'--

FLENURE ANALYSIS RT X = -p. 00l « 3,299 FROM END OF YODE> + M = TENTION INM TOF:

LORD N (CDMPae> M FC F<
vATE LB CLICE LB-FY-SLICE  FTI Pl
& ZRT1. -To1e. 8e€. 13372,

TOE ANALY 12 COMPLETE TO :TEM

ELECT TYPE Cs s OF F ANRLYIIZ FOF TOE 0OF s Ne Fe OF o
B

14:54:S5 ON 9 17-8D
BEGIN HEEL ITRESS AMNALYIIC

CELECT TYPE C» Z» OF F ANALYIIS FOR HEEL 'OF *» Ne Fe DOF o'
s

CHEHMF AND MOMENT AT THE ZTEM--

=== CHERP RHALYITI RT Moo= 2 901 14,849 FROM END OF HEEL: +% = END DOWN: ~---
LOwD v Mo COMF o+ M UMIT THERF ALLOWAELE RT3 =77
THIE LB SLICE LE CLICE  LE-FT ZULICE ITRESS FI1  UMIT ZTRETT PPOV. 10N

& Sede,. 7 =35, 0= S4edn, ] v, S le E. .49, ¢

FLECURE AMNALYZIZ AT » = &.501 «(14.24% FROM END OF HEEL: ++M = TENIIDN IH T0OF

LORD N COMF=+> M Fi. F:
CAE LE - ZLICE LEB-FT-ZILICE Pl FIl
< - IS, 43410, 1led, 220z,

HEEL ANALYII: COMPLETE TOD END

CELECT TYPE Lo s OF F ANALYIIZ FOF HEEL 'OF s M Fe OF o
it

: MODULE WA COMFLETE

25
tH
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# LUPDATE FILE RESET

ey

% JOMMAND-DATRA PHASE ENTERED

iH

C OMMAND
“END

' ENTER S5 TO ZEND REPORT TO ADPC TERMINAL
OP 0 TO SAVE IT AS A PERMANENT FILE
OR 1 TO DETACH (DESTROY> 1T--
ENTER YOUR ADP CENTER TERMINAL MACON STATION CODE
RO

L IHUMB @ 2993R
1OUR UPDATE FILE FOM FUTURE RESTART IS nAaMED EXVSUFD
TToFP Ok ‘RELEASE UNNEEDED FILES)

*
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1)
f

SFORTRAN
IRUN VESLIB/TUDA,.R

99/18/80 10.282

PROGRAR TUDA -- T13-F3-R®
T-UALL DESIGN/ANALYVSIS
REL 1.0 AUG B0
(RESPOND UITH ? FOR ANY MELP)
ENTER UPDATE FILE NANE (7 CHAR MAX)
ONVETENP

FOR REPORT FILE
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.

N.A.P,
ENTER YOUR MACON ACCOUNT NUMBER

ENTER NANE OF COMMAND-DATA FILE OR
EN?ER A CQRRXQGE RETURN IF CMNDS ARE TO BE ENTERED INTERACTIVELY

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER ‘INIT’ OR ‘REST’

COMMAND

REST EXVEUPD

8- ALL DATA RESET FOR FRESH ST

8- COMNON DATA RESET FROM RESTM!T FILE EXVGUPD , UPDATE FILE RESET -8
COMMAND

7RUN FA

10:114:54 ON 9/18/80
10:14:556 ON 9/18/80
10114155 ON 9/18/80
10314367 ON 9/18/80

THE RESULTANT RATIO - $.2303, FOR LOAD CASE 2
10114168 ON 9/18/90
FINAL FACTOR OF SAFETY AGAINST SLIDING -« 1.13, FOR LOAD CASE 2
BY ALLOUABLE STRENGTM METHO
C’eC/FS+2C’ TANPH]I ' s TANPHI/FS
101152 6 ON 9/18/80
10115t 6 ON $/18/80

TOTAL CONCRETE VOLUME - 81.82 (CU FT ~ LF), FOR LUAD CASE 2
10316t 7 ON 9/18/80

ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES
(RAKE HARD COPY BEFORE CARRIAGE RETURN)
‘"N.‘I’OMITT’CM‘N

it




NOTE ——- A BELL VILL RING AT ssum TINES

A A
SINPLY ENTER A CARRIAGE NETURN
PLOT INPUT

e
%TER DESIRED ACTIVE LOADCASE
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ENTER 1 TO PLOT INPUT DATA

2 TO PLOT FORCES AND MOMENTS
- X TO TERMINATE GRAPHICS
338

L d
: UPDATE FILE RESET

s
: CONMAND-DATA PHASE ENTERED

COMMAND
7END

ENTER 5 TO SEND REPORT TO ADPC TERMINAL
OR @ TO SAVE IT AS A PERMANENT FILE
OR 1 TO DETACH (DESTROY) IT--

(4}
your update file for future restart is named EXVGTEMNP
stop 0K (relesse unneeded files)

SRELE EXVGTEMP
;ILE RELEASED-EXVETEMP




7-4 REPORT FILE PRINTOUT:

RAKRRRARARARRRRRRARRRARRRRARRARRRARRRRRRRARARRRARRARRRRRAARRARAR
14:4423R NN 9/17/R0

BEpuE™ <

MOTES TN Fpl AIN SPECTAL PRIMTOUT THRAT MIGHT BRE IN THYIS FllEwe

THE VALTIE "o 1234F 431" IS HSFD TN NFNOTE AN UNDEFINFD TTFMy
THE VAL IIF "a 1U32F 431" MEANS THAT THE DEFALILT VALIF wAS RFAUFSTED,

A "MFMORY FAULT AT .,;" MFSSAGF PRNBABLY MFANS THAT NEFDFD DATA IS UNDFFINED,

FND DF ONOTES,

FAMMAND FNTERENg
REFST FXV211Pn
#e COMMOM DATA RESFT FRNM RFSTARY FILF FXV2UPD , UPDATF FILE RESFT ¥

COMMAND FNMTEFRFN
rasfr t 2

FAMMAND FNTFREDY .
sMmP 2 s § § 8 0,2 0o,0 S8

COMMAND ENTFRFDY
NAMF  RFRUN FXAMPLF V2, LNAD CASE P PLUIS 0,2 FARTHAUAKF

ke

FOMMAND FNTFREDY
1LIPDATF

[}
# VIPDATF FIIF RESFT
[ ]

' COMMAMD EMTFRED®
\ TRCF Y

2 COMMAND FNTEFRFNY
QN FA

N Sy b e

L i S
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CEREM FXAMBYF VD, | NAD FASE 2 PLHS 0,2 FARTHNNAKF
14edQs2S8 N0 /17 /R0

. : AFGTN HASTC STARTIITY DPATA CHECK

, v
> VALUF NOF GAMAW FOUND = hP.500N00 IN S/R CHFXKRY (LNAD CASE ?)

: > VALILF OF RAMAC FOUND = 180,0000 IN S/R CHFKRY (L NAD CASE 2)
> VALUF 0F FSS FOUND = 1,000000 IN S/R CHFKRT (I DAD CASE 2)
> VALUF NF EXW FAOND = 2.000000 IN S/R CHFKRT (1L.OAD CASF 2)
> VAL UF OF 1ICFXSY FOUMD = 0. TN S/R CHFKRY (L.OAD CASE 2)
> VALUF DF (CFXSY FOIND = n, IN S/R CHFKRT (LOAD CASF 7))
> VALUE DF 1ICF XSS FOUND = 0, IN S/R CHFKRT (L.OAD CASF 2)
> VALNF OF (iCRFS1 FOUND = 0, IN S/R CHFKRT (LDAD CASE 2)
> VALIE OF HCRFS2 FOUND = 0, IN S/R CHFKRT (L0OAD CASF 2)
> VAIUF 0OF NCAFF7? Founn = o0, IN S/R rHFKRT (LOAD CASE ?)
> VALIIE OF HCRFS? FOUND = 0’ IN: S/R CHFXRT (LOAD CASE 29
> VALNF NF 1ICRFS6 FOUND = 0, IN S/R CHFKRT (LOAD CASF ?)
> VAL OF 1ICWS FOUND = 1.000000 TN S/R CHFEXRT (LOAD CASE 2 %
> VALUF NF 1ICWA FOUND a 1,000000 IN S/R CHFEKRY (LOAN CASE ?) ) :
> VALMF NF 1NCWK FOUND = f,an0000 IN S/R CHEKRT (L0AD CaASE 2)

! > VALIF NF TFRNM FOUND = 2 IN S/R CHFKIT (LOAD CASE ?)
> VAL HE OF TFSOM FOlUND = t TN S/R CHFKIT (LOAD CASE 2)

1§ > VALUF 0OF CFMA FOUND = t,000000 IN S/R CHFKRT (LOAD CASE 2)
NO NDFFAHLT VALIF FNR RRMIN SR SFT TN ILINDEFINED (1 NAD CASE 2)
> VALIIF (OF xRACW FOunD 2 1 IN S/R CHFXTIT (LDAD C£ASF 2)

3 » VA MF NF FS™MIN FOIINR 2 1,500000 IN S/R CHFKRT (LNAD CASE 2)

> VALUF NF NSIINF EOIIND = ? IN S/7R CHFKIT (LNAD CASF 23
> VALUF 0OF HGSW FNHND = 0, IN S/R CHFKRY (L.OAD CASF 2

1 > VALUF DF nSIM(IrY  FOUND = 0 TN S/R CHMEKRT (LOAD CASE 29
> VALHE OF wnS2010) FAuNn = 0. IN S/R CHEKRT ([ 0AD CASF ?)
> VALIE OF WSY(LM)} FOUMN = 1nn, 0000 IN S/R FHEKRT (LOAD rASF ?)
> VALNUF 0F £SS8 FNIIND 2 1,000000 IN S/R CHFKRT (1.LOAND CASE )
> VALIHF 0OF Fxw FOunn = 2.h00000 IN S/R CHFKRT ((.NAN CASF 2)
> VALHF NF WSSSY FONUND = 1nn_noon IN S/R CHEKRT (| NAD CASF 2%
> VALIF NF NTSSH FOIIND = n, IN S/R CHEKRT (1.DAD CASF 2)
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RERIIN FXAMPLE V2, LNAD FASE 2 PLUS 0,7 EARTHQUAKE
14149325 NN 9/17/AR0

o
# AFGTIN PART 2 OF STARTLITY DAYA CHFCK
L]

RERIIMN EXAMPIF V2, LOAD CASF 2 PLUS 0,2 FARTHQAULAKF
10349325 NN 9/17/R0

L]
# RFGIN MOANILF FA
L)

CANRNINATFS OF CORNFRS NF WALL CROSSSFCTION

X=rNARNINATFES ARF 4 TNWARND HEFIL FROM RASTC WNRKING POINT (HWP)
Y=CNORDINATES ARF FLFVATTONS

rr, x Y NESCRIPTINN NF POINT
[ 0, AS, 0000 RASIC WORKING POINY =z TOF=-STDF OF STEm TOP
? 0, iy ROSA RNTTOM NF TOF=SINE FACE NF STEM (AT TS1)
] 0, 44 RHTR RETWEFN TSY AND TSD, NN TOP FACE NF TNE
" «R,PS0N 44,5000 TAP NF TOFHT = AT NUTFR FND NF TW?

s -R, 2500 43,0000 TOF FND (OF RASF = AY RTF

10 1h,7500 az 0000 HFFL FND NF RASH

t 1h,7560N an ,S000 AP OF HEFLT? 3 TNP OF NUTER END NF HEF
t? 2.5000 aua, 7500 RATTOM OF HFFL =SINF EACH OF STEM

(R} 1,5000 KG 00NN ANTTINM AF HFFL «SINF TNP PANFL OF STEM

ta 1,500n0 AN, NNNND Tok NF HFF) -SINE FACE DF STEM

. 15 14,2500 ay nnnn ANTTIOM OF CHTOTF WALL 1INDER KFY

p o

WITH HEFL FARTH CRACKED(KRPACKE] FNR | NAD CASE= 2 )

Wlewll ARE THF TNP AND ROTTOM VALIES NF THF PRESSURE DTAGRAM

HUSFD TN ADNTTINN TO HYDRNSTATIC PRFSSURFE OF STILL WATFR, CREFP PATH
STARTS AT THFE ANTTNM OF THF CRACK 1INl ESS THF VERTICAL RESUITANT IS
MITSINF THF KFON TAWARD THF TOF,

HORTZONTA| NNN=SEFPAGF PRFSSURFS ARE ZFRO

RFCAUSE YNIIR KRACK VAIUF NF 1 CANCELS ACTIVE EARTH
AND RFCAUSE PRESSHRFS W3 AND/OR Wa (DATA LIST SCWH)
ARF IINDEFINFD, ZERN, OR NFGATIVE,

7-14




e ey

THE FOLLOWING TARLF INCLUNFS WALL AND SOTL+WATER MASS ARNVE BASE, AND ,
THF FNRCFS ACTING NN TT, EXCEPY THAT HORTZONTAL SEEPAGE AND UPLIFY ‘
ARF NN INCLUDFN HERE, "“ACTIVF FARTH® INCLUDPES THE W3aWd WATER PRESSURE

IF 4 CRACK T8 ASSUMED [N THF EARTH CNVER OVER THE END OF THE HEEL,

LNAN CASF 2

VFRTICAL HORTZONTAL MOMENT
FORCF FORCF
I R/SITCF . LB/SLICE .. LReFT/SLICF
WAL L 12273,63 n, 132834,67
ACTIVE FARTH n, n, 0,
SN 4WATFR ?S79R AR 0, 185582,°24
SIRFHARGES 0, 0, 0.
PIRFCT | nADS o, n, 0,
WINR n, n, 0,
FARTHNUAKE n, LY LI 1] =50066,99
ToTaL 18072,82 LYY LT G6NM339,92

i e

1
i

e L ARG S o T AR il




it e Kdann = ‘

RFRUN FXAMPLE V2, | DAD CASF 2 PLUS 0,2 FARTHOUAKE
14349127 00 9/17/A0

HERTIN THF NVERTHRNING COMPHTATINN

1
LOAD CASF 2
FRFFP PATH NDFSCRIPTINN FNR 1L NAD CASF 2
X=CNNRN{NATFS Y=CNNRNINATFS HYDRNSTATIC PRESSURF
16,75 62,00 0,
16.758 a3,00 f1R7,50
16,75 43,00 1187,50 ]
16,75 43,00 11A7,50
=R, 25 43,00 601,56
, «R, 25 50,00 0,
NVERTIIRNING HYDRAUL IC GRADIENT = 00,3750
> VALIUF OF NPPDILC)Y FOUND s 1 IN 8/R CHFKIT (LOAD CASF 2)
> VALIIF OF aDKS} FOIIND = a00,0000 IN S/R CHFKRT (LDAD CASF 2)
> VALVE OF PHISY COUND = tg,.00000 IN S/R CHFKRT (LOAD CASF 2)
’ > VALUE NF ADHSY FOuUNn = 0, IN S/R CMFKRT (LOAD CASE )
‘ N
¥ > VALIIE NF ADHSS FOUND = 0. IN S/R CHFKRY (LOAD CASE 2)
> VALIF 0F PHISO FOUND 2 O, IN S/R CHFKRT (LNAD CASE 2)
> VALHE (F PHIRXS FAUND 3 0, IN S/R CHFKRT (LNAD CASF )
2
) AT RASF=SNTL INTFRFACFY :
i WEIGMTEN AVFRAGF COFFFICTENT NF FRICTION = 0,27
WEIRHTFN AVFRARF ADMFSTAN z ann . no (LAS/SHFT)
FFFFCTIVE NASF wINTH ] 25.00 (FHET)Y
j FFFECTIVE LENGTH ALNNG RASE 81 NPF ] 25,00 (FEETY
- NORMAL ¢NRCE ACTIMG ON RASE = 16700,2% (LURS/SIIC0HY
FRICTINMAL FORCF * 4209 2R (1 RS/SLICEY
FORFE DUF TN .ARKESTINN = 10000, 00 (LAS/SLICH)
TNTAL FORCF AN NNG RASF ] 1204 28 (IAS/SLEICEY -
HNRTZONTAL COMPNNENT NF TNTAL FNRCE N (U200, 2R (I HS/SLICL)

e
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PASSTIVE FARTH PRFSSURFS FNR |LOAN CASF 2

NPPN = 1
E1=VATION OF TNP NF S01I. z Sn,NA2 (FT)
PRFSSURF AT TOP NF SOTL z . (LBS/8A,FT)
FIFVATINN 87 ANTTNM NF TNF B 43,000 (F1)
PRESSIIRF AT ROTTOM NF TOF = «{020,7 (LRS/80,FT)
} FLFVATINN DOF {OWFST POINT 0NN WALL = 43,000 (FT)
E PRFSSIIRF AT | NWEST PNINT NN WALL = «1020,7 (.LBS/SQ,FT)
H PASSTIVE FARTH FORCE t =3614,5 (LAS/SLICE)
I PASSTVE FARTH MOMENT e AS3Y.3 (FT«LARS/SLICE)

> HFGIN SFARCHING FOR AN FFFECTIVF RASE

CREFP PATH DFSCRIPYIINN FOR LNAD CASF 2

X-r NNRNINATE S Y«CNORDINATES HYDROSTATIC PRESSURE

16,75 62,00 0, ,
164,75 ll‘,ﬂﬂ 1187.50

16,75 ay,n0 187,50

16,75 a4y, 00 117,50

16,75 43,00 1187,50

10,.A% 43,00 1187,50

8,25 43,00 638,79

-R, 25 50,00 0,

OVERTURNING HYNPRAULTC GRAPTENT = N 46Ny

> VALUF OF NPPN(IC) FOUND 2 1 IN S/R CHEKIT (LDAD CASE 2)
> VALUE OF anH83 FRUND = ann,nono IN S/R CHFXRT (LDAN CASE 2)
> VALIF OF PHISS EDUND = 1500000 IN S/R CHFKRT (LOAD CASE ?) '
> VALIIF NF ADMSA FNIIND = 0, IN S/R CHEXKRT (LOAD CASE 2)
> VALUF 0OF aDMSS FOUND = n, IN S/R CHEKRT (LDAD CASE 2)

X > VALUF NF pHISA FOIND = 0, TN S/R CHFEKRT (LNAD CASF  ?)

# > VALIIE OF PHTSS FOUND 3 0, IN S/R CHEKRT (LOAD CASE 2)

i

AT RASE=SNTI. INTFRFACF1
WFIGHTFD AVFRAGF COFFFTICTFNT OF FRICTION
WEIGHTFN AVERAGF ANMFESION
FFFFCTTVF HASF WIDTH
EFFFCTIVE LFNGTH ALONG BASF §i nPF
NORMAL ENRCF ACTING NN RASE
FRICTIONAL FORCF
FORCE DUE YO ADMESINN
TOTAL FORCE ALNNG RASE
HNRTZONTAL COMPONENT OF TOTAL FORCE

0,27
400,00 (LBS/SQ,.FT)
19,08 (FEET)
19,08 (FEET)
13620,01 (LRS/SLICE)
3nu0,47 (LAS/SLICE)
7632.50 (LRS/SLICE)
11281,97 (LBS/SLICE)
112R1,97 (LAS/SLICE)Y




PASSIVE EARTH MRFSSIRFS FNR LOAD CASE 2

NPPD

FLEVATINN OF TNP OF SNTI
PRESSURE AT TOP OF SOIL
ELEVATION AY ANTIOM OF TOF
PRFSSURF AT ROTTOM NF TOF

FLEVATION OF | OWRFSY PAINY ON WALYL
PRESSIINF AT LNWFST PAINT ON waALL
PASSIVF FARTH FORCE

PASSIVF FARTH MOMENT

= 1

t 50,082 (FTY

= N (LBS/SQ.FT)
43,000 (FT)Y

s «1810,5 (LRS/80,FT)

= 43,000 {(F1)Y

s «1A10,85 (LAS/SQ,FT)

T =6411,8 (LAS/SLICEY

[] 15137, (FT=| RS/SLICE)

CREFP PATH NFSCRIPTION FOR 1LOAD CASE 2

XeCNORNINATFS Y«CNORDINATFS
16,78 42,00
15,75 43,00
14,78 a3, 00
16,78 4z, 00
16,75 a3, 00

9,27 43,00
-R, 25 4y, nn
L1 50,00

NVFRYNRNING

> VALUF
> VALWF
> VALIIF
> VAL IE
> VALNE
> VALUF

> VALIIF

AT AASEaSNTI

nf

nf

nF

n¥F

0¥

ng

oF

HYNRANLTC GRANTFNTY

NPPALC)
ADHSY
pPHISS
ADMSYH
ADMHSS
PHIRO

PHISS

FOIND

FOUND

FNnn

FOuND

FALIND

FOUND

FRuNp

INTFRFACF

HYDROSTATIC PRESSURF

2 0, 4R9q

1
ann, 0000

15,00000

WFIGHTEN AVFRAGF COFFFICIFNT OF FRICTION

wWFIGHTYFN AVFRAGF ADMFSION

FFFFCTIVE RASF WINTH

FFFFCTIVE {(FNGTH

NORMAG

FRICTTIONAI

FORCF ACTING
FNRCF

ALONG

FORCE NDUF TN ADHFSTION
TOATAL FNRCFE ALNNG RAASE

HARTZNNTAL

AASE SLNPE
NN RASF

COMPOANFNT NF TOTAL FORCF

7-18

e,
1§R7,50
1187,50
1187,50
1187,50
11R7,50

651,60

o.

1N S/R
IN S/R
IN S/R
IN 3/R
IN S/R
IN S/R

IN S/R

CHFKTT
FHFKRY
CHFKRY
CHEKRTY
CHFKRY
CHEKRY

CHFKRT

n,2r

400,00

17.52
17.52

13079,78
3504,72
7008, 28

1051315

10513,15

(LOAD CASF
(LNAD CASF

(1 NAD CASF
(LOAD CASF

(LNAD CASF
{LOAD CASF

(LNAD CASE

(LRS/8Q,FT)
(FFET)

(FEET)

(LrsssLIck)
(LAS/SLICE)
(LRS/SLICE)
{LBS/SLICE)
(LAS/SLICE)

?)
)

2)
2)

)
2)
2)

B A

{
:
!
-1
"
4




PASSIVF FARTH PRESSURFS FOR [ (4N CaSE 2

NPPN
ELFVATION NF TNP OF $NT|
PHFESSURE AT TOP 0OF Sa1| . (LRS/80,FT)
FIFVATIOAN AT ROTYNM NF TNF 4y, nno (FTY

3

s S0,087 (FT)

E |

t 4
PRESSIIRF AY RATTNM nF TOF [ ] «2015,0 (LRS/8Q . FT)

]

z

0

FIFVATION NF | NWFST PNINT ON wWALL 43,000 (FT)
PRFESSIHRF AT LNWEST POINT ON wWA(L «2015,0 (LARS/SO,FT)
PASSIVF FARTH FNRCF «71135,8 (LAS/SLICE)Y

PASSIVF FARTH MOMENT LT (FTal RS/SLICF)

CRFEP PATH NESCRIPIINN FNR | 0AD CASF 2

XaCNNRNINATFS Yo NNRNINATFS HYDROSTATIC PRESSIIRF
YA TS K2, 00 n,
L A av, 00 t187,50
16,78 as,0n 11R7,50
th,75 4, 00 11R7,50
ts,715 ny . nn 11A7,.50
9,02 ny, 00 11A7,50
=A. 28 1,00 653,A5
-8, 25 sn, 00 n,

OVERTUHRMNING HYDRALII I1C GRANDTFMTY H N, 0948

> VALUF NF NPPROLT) FOUND = 1 1IN S/R TRFXIT (LDAD C£ASF 2)
> VALIIF OF aNNSY FNIIND = ann 0000 IN S/R CHEKRT (LOAD CASE ?)
> VAIUF NF PHISSY FAuND = 15, 00000 IN S/R CHFXRT (LOAD CASE 2)
> VALUF OF a0KS4 LTI IN S/R CHFXRT (LDAD CASE 2)
> VALUF OF aANWSS Founn = 0, IN S$/R CHFXRY (LOAD CASE ?)
> VALVIF DF PHTSA FOUND 3 0. IN S/R CHFKRT (1L.OAD CASE 2)
> VALUF NF PHIRS Fann = 0, IN S/R CHEKRY (LOAD CASE 2)

AT AASE=SNIL TINTFRFACF}

wEIGHTFN AVFRAGE CNFFFICTENY NF FRICTION n,27
« WFIGHTER AVFRAGE ADHESTION 400,00 (LBS/SA,FTY
; FFFFCTTIVF RASE WIDTH 17.27 (FFET) ]

P FFEFCTIVE LFNRTH 41 ONG RASF 8L NPF
NNRMA{ FNARCF ACTING NN RASF
FRICTIONAL FNORCE
FORCF NHFE TN ANKESTION
TNTAL FNRCF ALNNG RASF
HORTINNTAL COMPNANENY OF TNTAL FORCE

17,27 (FEET)
12994 ,92 (LAS/SL1CE)Y
Jum1,18 (LRS/SLTCE)
6906,31 (LAS/SLICE)
103A7,49 (LBS/SLICE)
103R7,a9 (LAS/SLICE)

asnilen. iainkiibitbuacth,
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PASSIVF FARTH PRFSSIIRFS FNR L OAD CASE 2

NPPD ]
FIFVATINN OF TOP NF SNTI ] 50,0R2 (FT)

PRFSSIIRFE AT TAP NF SNTY s 0, (LRS/8N,FT)
FIFVATINN AT RNTTAM NF TNF s 4y,nnn (F 11

PREQSIIRE AT ROTTNM NF TOF z  =P0UR.? (LRY/SN,FT)
FILEVATINN DF | NwE ST PNINT NN WALl =2 43,000 (FT)

PRFSSUAF 4T LNWEST PNINT NN WALL =  «204R .2 (LRS/&N,FT)

| PASSTVE EARTH FNRCFE s «125%,% (LR]/SLICF)
PASSTVF EARTH MNMENT [ 17124, (FTel AS/SLICF)

» FFEFCTIVE RASF FNIND

RESHLTANMT 1§ NUTSINF YHE KFRN DN THF TOF SINF

FFFFCTTIVE WASF = 17,27 (F1)y,
CONRNINATES NF 76RN PRESSIIRE NN THF RASE
X7 = Q.02 AND Y72 = 43 00

FRFFP PATH NESCRTIFTING FNR L NDAD CASF ?

X=CNNBNINATFS YaCNORNTINATES HYNRNSTATIC PRESSURF

16,75 h?,N0 0,

th,78 43,00 11R7,50
16,75 az,on 11R7,50
1A,75 4y, nn 11R7,50
16,78 a3 00 t187,50
q,n? 43,0n 1tA7,.5¢0
=R,?5 4x,nn 653,85
R, 25 50,00 0,

OVERTURNING HYNRAIN TC GRADTFNT = 00,4945

> VAL UF OF NPPD(LC) FALUND = 1 IN 8/R CHEKIT (LOAR CASE 2)
> VALIIF DF ANKMSS FOUND 3 gan, 0000 IN S/R CHEKRT (1L.DAD CASE ?2)
> VALVF OF PHTS3 FOUND = 15,00000 TN 8/R CHEKRT (LOAD CASE 2)
> VALHF OF aAhKHSy FOUND = 0. IN S/R CHEXKRT (LOAD CASF 2y
> VALIF NF ANMHSS FNIND = 0, IN §/R FHFKRT (LOAD CASE 2)
> VALIE NF PHISY FOuUND x 0. IN S/R FHFKRT (L NAD CASE 2)
> VAIHUF NF pPHISS FOUND = o TN 3/R CHEXKRY (LNAD CASE 2)

|
|
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AT RASFSNTI INTERFACE

WETGHMTFN AVEWARF FNEEFICTENT OF FRICTION = n,27
wEIRHTEN AVFRAGE ANKHESINN [ unn 00 (L ARSR/SN FTY
FFEFCTIVF RASF wiPTM 2 17,27 (FFET)
FEFPrYITVF LFNRTH AL NNG ARASFE S| NPF ] 17,27 (FEFT)
] NNRMA| FNACF ACTING NN AASF ] 12991,92 (LRS/S1ICF)
FRICTINNAL FNRCF ] Vamy 1R (I HS/SLICE)
FNRCE NUF TN ANMFS]NN s hane, %1 (LRS/SLICE)
TATAL ENRCF Al OMG RASF ] I1NIAT, a9 (I AS/SLICH)
HORTZIANTAL CAMPNNENT OF TNTAL FNRCF s I1NYAT a9 ¢ RS/SLICE)
PASSTIVE $AQTH DRFSQUBES FOL L OAN CASE P
[¥T-1 1} ] 1
BLEVATINN NE THP NF SNTY = SN, NRp (FT)
PRESSIRF AT TNP NF enty g 0, (rAas/en F 1y
FLEVATINN AY ROTTINM NF TN =z ny non (F1)y
PRE SSINE AT RNTIN® NF TINF s =2NuR,p (LAS/SA F 1)
FLEVATINN NE | "wb ST PNTHT NN wAl| 3 ny nnn (¢ 1)
PRESSIINE 4T | NaFST BNINT NN Wbl H eP0um ) (tRS /N F Ty
PASSIVF FARTH FNRCF . 72611, 3% (1RAS/Q 1CF)
PASSIVFE FAaRTH mnupgY z 17424, (Flel BE/SH I
NISTANCF FRAM THE TNF T THF RFSUI TANT s S,76 (FT)
VERTTICAL FORCE NHF TN 1IPL TFY PRFSSIIRE NN RASF s =250A0,59 (LAS/SLICE) .
MOARTZONTAL FORCE NUF TN HMYNDRNSTATIC PRESSIIRTS s R992 .76 (LRS/SLICE) s

MOMENT NUF TN HP) TFY AND HMYNRNSTATTIC PRESSURES 3 «a10KAR7,91 (FT-LAS/SLICE)Y

THF RESHLTANT RATIO = a,2%0 %, FNR LOAD CASF 2
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REWIUN FXAMPLE V2, {NAD CASE 2 PLUS N,2 FARTHRUAKF
1434929 DN Q/17/R0

»
¥ HREGTIN SLINTING FOMPUTATION
[]

FIMAL FACTNR NF SAFFTY AGATINST SLINING = 1,13, FNR | OAD CASE 2
AY AL NWARIE STRENRTH METHAON
C’=2r/FSs2r° TANPHT *sTANPH]I /F 8

SHM NE ARTVING FORCFSN @ 17640,797 (LHS/SLICF)
Ste OF RFSTISTING FORFES = 178U4,204 (LAS/SLICEY

PASSTVE FARTH FNRCF < T472,240 (L RS/SIICF)Y
ACTIVE §ARTH ENRCF 2 AGUA N8 (LRS/SIICE)Y
"PLTFY FNACF 2 «25N80,59 (L RS/S| ICF)
SUMMATIAN NF WNRIZONTA| WATER FNRCFS = AQA2 .76 (1RS/SLICEY

FATLIURE PATH COANRNINATES LUNNER THE NEIITRAL RALNCK

LI \]
A 25 43,00
18,75 as, 00

RERIIN FX&MP)F VD, | NAD FASF PLUS N,2 FARTHAUAKF
10249147 NN Q/1T7/RN

| 4
¥ RFOIN AL NWARLF AFARING CAPACTITY COMPUHTATIONS
[ ]
> VAL E NE ELASY FNIND = v, 00000 IN S/R CHFKRT (LOAD CASF

FtAST ST YN 10 FFFT RF| Nw LNWFST PNINT ON RASE

M I DwAKIF REARTINM PRFSKIRFES WILL NOT RF (OMPAREN
TN THF 4CTIAl RFARINEG PRFSSIIRFS RECAIISE THMF Al {NWARLFS WFRF NNT NFFINFEN

Fnoe | Nnan racgF 2.,

FNR TuF AASE FONURTINATFS Yy =R 25 yx G3,00, THE ARSNIIITF val b NFy
YTHF AFTHAL REARING POFSSIIRF ] 1Sha, Q% (LAS/8SN_FTY

FNA Tuf AjRsE FANURTLATER  yg .02 vyE uY AN, THE ARSO NITE yap nF ¢
THE ACTHAL REABTINA 0uf §GuEF H n, fLR8/7CSn F 1Y
FNR Twhk HaeSE FONRPINATFS  yg YTALTS vz 43,00, THF ARGNINITF vALIIF NFy
THE ArTitAl MEARTIMG DUFSGIINE z n (IHS /780 F 1)y




RFRUN FYAMPLF V2, LOAD CASF 2 PLUS 0,2 FARTHQUAKE
1agn9saf NN 9/1T/R0

¥ RFEGIN COST AMALYSIS

[]
i
memeeme=a COST_&_VOLUME NE_FXCAVATED MATERIAL _ L aoeeo..
I R R R R R R T e T R O I N R S SR S S I R S S S I I} R A N N L A A
ar LAYFR VOLIMF HNTY COST. TOTAL COSY
(CUFT/L FTY (DOLLARS/CULFT) (DOLLARS/L . FT)Y
3 0, 0, n,
n n, 0, 0,
S n, 0, 0,
COST & VOLUME NF RACKFILL MATERTAL,
SNtL LAYFR VO LIMF HUNTT COST TOTAL COSTY
(CHUFY/L.FT) (DOLLARS/CU,.FT) (DOLLARS/L,FT)
1 0, 0, 0,
n, n, 0,
FILTFR Z0NF n, o, [
7 n, 0, 0,
IS 0, 0, 0,
ccecmcmaaneeaGOSY B _VOLUME OF CONCRETE . o mervnnncacna-
P I T R I I T O I I I I I R N I A B R AR R R A B B R
SErTINN VOLUMF UNTT COST T0TAL CODS8Y
(CVI FY/L.FT) (POLLARS/CU,FT)Y (NOLLARS/L FT)
QTEM un,38 1,00 0,38
RASE uy,484a 1.00 41,448
wFY 0, 1.00 0.
TNTAL CONCRETF VOLUMF 8 B1 A2 (C1 FT 7 LFY, FNR LOAN CASE 2
]
8 RFOIN ROT) CONTRNL CALCHLATIONS FOR LNAN CASE 2
[]
THE COMPLITFN CRFFP RATIN FOR A TIP EIFv, NOF 43,00 18 2.1680

FNTFRING S/R  LNBNARRAY

LW TR 4

e




RFOIIN FYAMPIE V2, LNAD CASF P P IS 0,2 FARTHOUAKE
14949109 NN 9/17/A0

"
® RFGTN NATA CHECK FNA ACTTIVE FARTH PRESSURES CAMPUTATTINN
]

VALUF OF DSIH(I ) FNUND 0. IN ¢ CHFKRT CASE

VAL UF 0OF whS2((L €)Y FNIIND 0; IN CHFKRT CASE

VALUF NF HSI(LC) FOIIND 1an, 0000 IN CHFKRT CASE
! > VALYF NF ¢SS FOUIND = ';000ﬁﬂ0 IN S/R ¢HFKRY (1LOAD CASE ?)
> VALIUF 0OF FXW FOUND = 2.000000 IN S/R CHFXRT (LDAD CASFE ?2)
> VALNF 0OF HSSHH FRIND 2 ten, 0000 IN 8/R CHFKRT (LNAD CASE 2)
> VALHE NF NTSSK FOUND 3 0, IN S/R CHFKRY (L DAN CASE 2)
> VALIIE OF RAMASI(L ) FNIIND = t28.0000 IN S/R CHFKRT (L0OAD CASF ?)
> VALUE 0OF cOHY (L CH FOUND ¢ aan,0000 IN S/R CHFXKARY (LOAD CASF 2)
> VALUF OF PHTY(LCE) FOIUIND = t5, 00000 IN 8/R CHFKRT (LOAD CASF 2)
> VALHF OF NDFLTAI(LCY FNUND = O: IN S/R CHFKRT (L OAD CASFE 2)
> VALHUF NF RKH(LC) FOUND = 0;?000000 IN S/R CHFKRT (LOAD CASE 2)
> VALUF DF FLWH{LCH FOUND = A2.00000 IN S/R CHFKRT (LOAD CASE ?)

FNTFRING S/R CLASSIC FROM MODHLF SA-SP

COMIOMAYS FOFFFIFTENTS OF ACTIVF FARTH PRFSSURES FNRYy
HACKEILL _LAYER xA_vaLUE

. e s DRI

1 n,6009

CANRNTHATES AND STATTIC ACTIVE SOTL PRESSURFS

ENR FACH SNT| | AYFR 4

FONRNTHATES ACTIVF ACTIVE E

AT WALl (FT) PRF SSIIRF FNEFF, d

4 A (PSF) R

.70 |0, nn n, N, 6aN49 :
.50 as, 1% 0, 0,K009




STATIC aCTYIVE SODTL

Yaronen
(FT)
50,00
ua _nn
4R 00
ny,00
T
45,00
an 15

CNORDTHATES ANN FA
FOR EACH SOT| LAYF

FORCFS

SNTL FORCF
HARTZNMTAL
0

22 D2 32>
gt

s

RTHNDUAKFE ACTY
R

(LR/FT)
VERTICAL
0

252200
- .

VF SNT|I PRESSIIRES

ACTTIVE ACTIVE
S YeCONRN PRFSSIIRF COEFF,
i (F1) (PSF
; s0,00 n, n,A21A
; na_ e 14y,62 0,R23R

HOATTIONTAL ACTIVF FAR
FOR CLASSTIC(rNi NMAY

NITPOT NF APRAYS HS,

TH PRFSSHRFS FN LDAD CASF 2
ANAI YSTIS TN SP (FACE NF STFM)

FHS,

AND YVS

IN MDDULF SP FNR CLASSIC ANALYSIS,

FLFVATINN

(FT1)
Sa,00n
na 000
LG
47,000
fHp,000
ug, 000
49,750

RESHL TANT HNR
ACTING AT FLF

RESIN TAMT MHNR

AFTING AT HIF

"
8 FXTT MONINF FA
d )

[]
# UPNDATF FILF RFSFT
% L]
CNMMAND FNTEREDY
r RIN WA

INCRFEMENTAL HNRTIZNNTAL
STATIC FNRCF
(1 AS/F 1Y

LR e L L L Y

Y720MTAL STATIC ACTIVFE FORCE = ]

VATTINN 0

.

INCREMENTAL HNRTIZNNTAL
EARTHNUAKE FORCF
(LRS/FT)

67.3%
116,40
RO, 014
61.625
Y,236
g.5500
0.2A530

FOR THE ARNVE LNAD CASF THF RESIILTANT FORCFS ARF}

. LRS/HORTZ FT

TZONTAL ACTIVE FNRCF (IN FXCFSS NF STATIC)

VATINN am, 2%
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RFUIIN £ XAMPIF V2, LOAD CASF 2 PLUS 0,2 EARTHQUAKE
10502 NN 9/ 7/80

¥ AFGTM MODIILF waA

> VALI'F OF Rw FNUND 3 25.00000 IN S/R CHFKRT (LOAD CASE 2)
> VAILUF OF RS FOUND & DL IN S/R CHEKRT (LOAD CASE ?)
> VALUF PE ATF FNUND = a%,00000 IN S/R CHFKRT (LOAD CASE 29
{ > VALIIE DF RASFR Founn = ol IN S/R CHEKRT (LNAN CASE 2)
i > VALUF NF FT§ FOUND 2 65,00000 IN S/R CHFKRT (LOAN CASE 2)
‘ > VALIIF Nf TSR ENUND = n. IN S/R CHEKRT (LOAD CASE 2)
> VALUE OF HSTPM FAIIND = O, tN S/R CHEKRT (LOAD CASF ?)
> VALUF OF twWi FOHND = 0L IN S/R CHEKRT (LOAD CASE 2)
> VAL NF 0F 18D FOUND » 2a, 00000 IN S/R CHFKRT (I NAD CASE )
> VALHE NF wFLAG FONNN & a IN S/R CHEKIT (LOAD CASF  2)
> VAL UF OF DXEY Faunn 2 0, IN S§/R CHFKRT (1 0AD CASF 2)
> VALIE NF MSRPR FOUND 3 0,5825024 IN S/R CHEKRT (LOAD CASF  2)
SINPE NF TNP NF HFEI SLAR £ 7,00 H § 1 Vv (100,011 = 1 FVEL) %

CONRNINATES DF CNARMERS NF WALL CROSS-SFCTINN

X«CNNORNTNATES ARE + TNWARD HWFEL FROM RASTC WNRKING POINT (AWP)
YeorNNRNINBATES ARF FLEVATTINNS

PT, X Y NFSCRIPTINN OF POTNT
- - LA R N K X 4 L K L L .----------O-----..----_O--.---..--.----’.
1 n, 65 0000 AASTC WNRKING PNINT =z TOF=SINE OF STFM TOP
Fd N, 40 RUTA RNTTOM OF TOFSIDF FACF OF STFM (AT TS81)
3 n, un RuU3A AFTWEEN TS AND TS2, NN TOP FACE OF TNE
u =A,2500 ag 5000 TP OF TNEWT = AT OIITFR END OF TwW2
B 5  =R,25N0 a3 nnnn TNE END NF RASE = AT RTF1
L [ 14,7500 ay nnno HFEL FND OF BASE
R th,7500 44,5000 TAP NF WMFFLT? = TOP NF NUYER FND OF HFEL
12 72,5000 Ha ,TR00 ANTTIOM NF HFELSTNE FACE OF STEM
13 t.5000 68,0000 ANTTOM NF HFEL=SINE TNP PANEL OF STEM
14 1,50n00 S, 0000 TOP OF HFFL=SINF FACF OF STEM
15 16,2500 4y, 0000 RATTNM NF CUTOFF WALL 1INDER KEY i
{
[
WITH RASF RANTNS ("RAC 0 FNR RFCTANGULAR) = 0, FEET, {
TNF END NF RASF IINMIT WID 1,0000 FT, AND
HEFL FNND NF KASF IINIT WIRTH LAN0D0 FTY

(RASTC WORKING PNINT IS 1,0 FT, WINF),

wAt | NDATA LT1STS¢

wiA FTS tw? . 8TR HFEL W
KS5,00000 A, 250000 n.3300000 14,25000
Wl AR Aw RS RASFR (LISTswWLAR)

25,00000 0, 0.




Wt AM  HFFLT) HEEL W HFELTY
1A, No0nN 14,25000 21,00000
WLAX  KFLAR NKFY . WKFY nyvr
n 0, n, 100,0000
wiAS TSTY TSR TSTR HSTPH HSTPR
tA, 00000 n, 30,00000 0, 0,
HSRPR
n.5925974
wiat ATEY TNEHT 182 WY 181
ny, 00000 18,00000 pa,0n0n0 0, 100,0000
eewa THMINR TMINS
«0,1234000F 31 <N _12%4000F 39
LOWFST CANCRETF = 43,00 FY,, AT HFEL FND OF RASF
! COMPARFN WITH THF PREVIAIS LOW OF a3 nonont Ft.
> Y=rNNRNTNATFS NF HASF SLAR SURFACF PNINTS NPPNSITF CNRNFRS
AELNW 3 AFLNW ? ARNVE A RELOW 12
ay,nnoo av,onno 44,5000 a3y, 0000
> TARIE OF STFFI VALNFS TN STFM, 8Sn, IN, 7 FT,
M FLFVL ASTIST(M) ASTISH(M,1) ASTILSH(M,2) ASTLSH(M,3) _
1 6S,0n 0_.%39100 n,4400 «0,1234F 31 =0,1234F 31
2 wu,0n 0 Y100 0,4un0 =0,123%4F 39 =0,1234F 31
3 A%.00 0N tnn N, aua00 efh 1P34E 31 <0, 17P%34F 31
4 wP,0n0  N_3100 n na0n «0,1234E 31 «0,1P34F 3
S k1,00 A, 100 n, ua00 «0,123E 31 <0,123aF 31
6 A0 0n N,.3100 n,ua00 =0,1234F 31 «0,12%4F 3 :
7 &9.,0n N, %100 o, aupn o0, 1230F 31 =0, 12308F 3 i
A SA_nn n_39an n,uann N 1234F 31 =0, {230F U ‘
9 Sr.0n 0. 310N 6.q400 e, 1214F %1 «0,1231F 39
10 Sp .00 0,.3%100 n,aann e t234F 3t <0, 12%4F 1%
11 SS.00 0 adnn 1,000 =0,1234F 31 «0,12%4F V¢
) 12 Sua_np n_un00 1,000 «0,1734F 31 «0,1734F 31
11 853,00 n_uunn 1,000 «N, §234F 31 <0, 1234F 31
14 Se,00 0, 0400 1.000 0, 1234F 31 «0,1234F 31
3 1S St 0n 0 aa00 2.000 N, 1234F 31 «0,1234E 31
16 S0,np 0 dann 2,000 =0,1234E 31 «0,1234F 31
) 7 a9, 00 0,4400 2,000 «0,12340F 31 «0,1234F 1t
1A 4A,0n 0 _d40n 2.n0n «0,1234F 31 «0_12%4F T :
19 atr.,0n 0,4400 2,000 =N, 1734 31 =0,17%4F 31
3 20 a6, 00 0,u400 2,000 «0,1230f 31 «0,1234F 31
21 As,nn 0, aun0 2.000 “N,1234E 31 «0,1234F 31
22 au_ 00 0, 0400 2,000 0 ,1234F 3t <0, t12%4F 39

> TARLF NF STFFI VALUFS IN RASF, SR, IN. 7/ FT,

~ NIST, ASTURT(M,1) ASTLRT(M,?) ASTLRH(M,1) ASTLAR(M,?) ASTLRR(M,3)
‘ 1 n. n, aano 0, 1734E 11 1,000 0, 123UE 31 =0,1234E 11
- 2 1,00 0 un00 «N 1P30E 3% 1,000 “0,12%4F 31 «0,12%4F 3
i 3 2,00 0 uan0 =0, 17234F 1 1,000 =0, 12%0F 31 =0, 1234k 39
3 u .00 0, a40n -0, 123UF 13 1,000 o0, 1234F 31 «0,1234F 3¢ 4
S 6,00 0,0800 N, 12368 39 1,000 -0, 1730F 3) =0,12V4F 1V}
] “.hp N adnn0 «N, 1234F 131 2.000 «0,1234F 31 «0,12%0F 3¢ !
1 ? h 0N Noagon e, 12%4F %1 2,000 e, 1234k 31 =0,1234EF 11
1 AR 7.00 0, u4an N 1234F 31 2, 000 0, 12%4F 31 =0.123aE 1)
Q R 0n 0 uad0n «h 1234F 39 2.000 O, 1P3UF 31 «0,1234F 39
10 Q.00 0, ,an00 «0,12%0F 31 2.000 0, 1234F 31 «0,123%4F 1}
1t 10,00 1,200 «N 1234F 3t  0,4400 e 1PWF 31 «0,17234E 31
12 11,0n 1,200 N 1P2%UE %1 0, 4400 eN 1234 31 «0,12%4F 3
tv 12,00 1,200 «N,12%9F 4 0, 0400 N, 1DP38F 31 «0,1234F 3t
o1y, ne 1,200 «0,12%4F 1 n_ 4400 =0,12%4F X1 «0,12%3uF 39
15 14,00 1,200 =N, 1234F 3t 0, 4400 =N, 1P%0F 31 =0,12%4E %)
th 15,00 1,200 «0,12%E 11 0, 4400 =N, 12%0F 31 «0,1234k 31
7-27




17 Ah,ha A _ANAD -0,1234E 31 0,400 =N, 12%0E 31 <N 12%4F 34
1R 1T_0n o0_6000 A 1234F 10,4400 ~0,12%4F 31 «0,12%aF 34
19 1R _0n 0, 4000 e, 12%4F 31 N, aun0 a0, 12%F Y1 =0, 1234F V1
20 19_np 0, abnn «f, 12%4F 3t 0, 0400 =0,12%34¢ 31 <0, 1234 Y
21 20,00 o0 hna0 =N, 123UF %1 0, 4400 «0, 1234 31 =0,123%4F 3¢
22 21,080 0,s000 =N, 12%4F %t 0, 0400 a0, 12%0F 8t &0, 123uF
23 22,00 0 annn «A 12%4F YY) 08400 ~N_12%0F 31 N, 12%4F 3
20 2%.6n  n_ANND 0, 12%4F %\ 0,0400 «0_12%4F 3¢ <0 _12%4b 3y
2% 2u.nn 00,8000 «0,123%4F 1 0, u4800 0, 12845 31 «0,12%4E 139
2 2%_.0n8 Dp_anbnn O 12%30F %1 0, 0000 =0,12%4F 31 <0, 1234k 34

wecvevea=s PRESSIIRF DATA VFRIFICATION FOR LOAD CASF 2 weecseccos

| FH TNP CALCULATFN 10 RF 62,000
FOR | NAD rASF 2

> FHTAP 18 A2.000

» TAQLF OF WMORIZONMTAL MFY HYDRO PRESSURFS FOR LC = 2

T FLFV, FHOLC, 1) FFHELC,TY
1 K2.00 0, n, ——_:_';—
2 61,00  62.80 15,34 -
S A0, N0 175,0 49,97
n K9 ,0p 1R7,S 61,20
€ SA_On 50,0 T0,.h7
A §7,00 312,5 79,01
7 &, 00 375,.0 Ah,55
A §5_0n 5837,% 9y,49
9 Su_ 0o 500,0 99,94
10 83,00 62,5 106,0 :
11 82,80 62S,0 11,7 ?
12 Ss1,.00 hR7,S 17,2 .
1T 8D, 00 ASk.b 122,4 i
(T 0T TS U3 0, 7y f
1S 4R_0n 21,8 0,
16 47.0n  A03.0 0,
1T uk,00 SAA,Y 0,
1R 45,00 GhA R 0,
19 a4_0n 551,2 n.
20  al, nn 533,44 0,
21 w200 ”RQ 4 0,
o > TARLF OF vERTICA! UPLIFT PRESSURES FNR (C & 2
Y ! nIST, Y=rnnen, FVELC. 1Y
, Y n, «f,250 -h53%,9
? 1.00 7,250 =hRY,R
3 2,00  eh, 260 «715,7
e 4 1,00 =5, 250 T
5 4,nn  =0,2%0 177,59
6 R.N00  «%,.750 «ANA U
7 A, ON 2, 060 «R%9,3
R 7.0n0 =f,250 =-R70,2
9 A.00 =0_2500 -ant, ¢
1 a.an 0, 7800 =932 .0
11 10,00 1,750 LT IK]
t? t{,an ?.150 ~29% R
1Y 12,00 3,750 -1025,
19 13,00 4,780 -1084,
15 ta_ 00 5, 790 «i10RT,
16 15,00 h 780 «1117,
t7 1m,00 7.750 -1 14R,
1h 37,00 a,7150 1179,
16 1A _nn 9,740 -11R0,
20 19,00 10,75 -11R1,
21 20,90 11,75 -11R?,
22 21,00 12,78 =11R%Y,
FEARFF Y 13,758 «11Ra,
26 2%.0n 11,75 =) 1RS,
2% 2u,00 15,75 LI
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26 25,00 16,75 «V1R7,
21 2,40 17,18 SELLN
> TAHLF NOF VFPTICAL EARYH WFIGHT & SURCHARGE PRESSIURFS FOR IC = 2
T PIST,  XeCOORD, VO C.T)
NVFR TNF 4
1 0, «R 2%0 LRI
? 1.00 7,280 118,85
3 .00 =k, 2580 135.9
4 3,00 e5,25n 133.3
5 4,00 =u,2%0 330,7
& S,00 3,750 312A8,1
7 6,00 =2,250 25,5
] 7.00 =t1,258N0 3272,9
Q A, N0 =N, 2500 322.9
AVER HFEL e
10 R AN D, 2800 322.9
11 a,np  0,I50N 325,48
12 to,0n 1,750 126,5
13ttt an ?.750 327.6
14 12,00 31,750 28,7
15 1%,0n a,750 329 R
1A ta_ on 8,780 33%0,9
17 t1§,0q0 6,750 137,0
1R 1p,00 7,750 335,14
19 17,00 A,750 334,2
20 tR_0n 9,750 3315,3%
21 ta_on 10,75 16,3
P2 20 _0a 11,75 337.4 :
23 21,00 12,75 138,85 ;
Pn 22,00 13,75 3319,6 4
25 2%_00 14,75 340,7
Ph P4, 00 15,75 341 ,AR
21 2s,0n \h, 75 3a2,9
FL I TSI Y ) 17,75 su4,0 o
> T8ALE NF VERTICAL FARTM » SURCHARGF EARTHNIIAKE PRFSSIIRFS FOR LC = 2
! nYsr, Y= O0Rn, FVLC, M)
NVER TOF 4

NVER HEEL 4

> TR T(LEY = =t AND FPRW(ICY = 1T .26 FNR 1 DADN CASF 1€ =2 D¢

> ABARTINA PPESSURF VALUESe«FNR | 0AN CASF  2ee

NPATA nATA  STRUCTURAL ANALYSTS VALUF  (PSFY
TTEM 4 IS8T SHHRDUTINF QUTPUTY TOFCmm =«>HFF|

- P T erscecssssneceranvane cenereatesescena

na pby TAD = TVH = TMD ot F 14 -0,F 1)
VA  HpYV TAV = TVV = TMy -180%, n,
FVRA  aPv TAF « TVF « TMF =0 F 14 0, E 3
FVA HPV TAF e TVF = TMF N F 39 -0,F 31
WA kP TAW = TVW = TMW 0, F 11 oN F 31
FHR uPM TAF = TVF » TMf -0 ,F 31 N F 11
HR  RPH TAH @ TVH » TMH =0, F 31 «0,F 19
FHH  BPH TAF = TVF o TMF =N,F 31 =0.E 31

ALL RFARTING PRFSSURFS CAICIN ATED IN MNDNLF FA
ARF TEMPORARTLY INCLUNFD IN DATA VALNHF FOR VA,

> yrinpg 18 0,087
» MNPBND 18 1
> KRACK 1§ 1
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> TARLF NF FARTH PRFSSIIRF VALIIFS (1 1STS ACPH &R ACPS) FOR | NAD CASE 2

conee NMITPIT NF MNDIULF SA sacecs emane NITPIT NF MODILE 8P fewcee

NN VERTICAL PLANF AT FND OF HEEL o= ON HEEL=SINE FACE OF STEM =ece

| nr FLFV, YW STATIC W EN, FH FLEV,YVS STATIC WS EQ, FHS

FEFTY tA/SILICF LR/SLICF FFETY ' R/SLICF LA/SLICE

- e LE ALY R X J LA P L X L X K X J L XL X YR 4 J X L X X J Yy Y L X 21 K ] oo ganey
10, ", 0, 50,000 n, 67.331
20, n, o, a9, 000 0, 116,40
30, 0, n, 4m, 000 n, 849,014
4 n, 0, 0, 47,000 o, 61,62%
5 0, o, n, 46,000 o, 314,2%6
h O, 0, n, a%,000 n, R,5590
7 0. n, 0, 44,750 n, 0,2R53%0

escescceaecasea END OF PRESSURE NATA VERIFICATINN sccacccemcccccces

> VALUF OF GAMAL FOUND = 180,0000 IN S/R CHEKRY (LNAD CASF  ?)
> VALUF OF GAMAW FOLNN = A2.50000 IN S/R CHEXKRT (LOAD CASF 2)
> VALUF DF £PCNN FOLUND = 000,000 IN S/R CHFKRT (LNDAD CASF ?2)
> VALNE Ng FST FAIIND 2 n.2900000F OA IN S/R CHFKRT (LOAD CASE 29
> VALUF OF RATION FAIND = Q9,190000 IN.S/R CHEKRY (LNAD CASF 2)
> TFFv 1S n

> VAL UE NF RATINF FAIND 3 0. t8an0nA IN S/R CHEKRT (LOAD CASE 2)
> VAL IE OF FSTI MX FOUND ® 20000,00 IN S/R CHNEKRY (LOAD CASF 2) i
> VALIF NF TEPR FOUND = 0 IN S/R CHEKIT (LOAD CASE 2)
> VAIUF 0OF rOVHS FOUIND = 1,500000 IN S/R CHFKRT (LOAD CASE 2)
> VALUF 0OF covts FOUND = 3,.500000 IN S/R CHFKRT (10AD CASE 2)
> VAIVF OF AL FOUND = 3.500000 IN 8/R CHFKRT (LOAD CAse 2)
> VALUF OF COVAR FOUND = 4,500000 IN S/R CHFKRT (LOAD CASE 23
> VALUE OF  SPaR| FOUND = 2.%70000 IN S/R CHFKRT (L.OAD CASE 2)
COMRINED PASSTVF PRFSSURE VALUE NF  «204R8,234 USED FOR LNAD CASE 2

ey




RFRIIN FXAMPLE V2, LNAD CASE 2 PLUS 0,2 FARTHOUAKE
1431S0gan ON 9717740

¥ REGIN STRESS ANALYSTS

> FXPLANATIAN NF "OHTPUT FRNM STRUCTURAL ANALYSIS SHARNIITINFS® (FT, LB / SLICF)

TAD, TAv, Taw, TAF, TAW, TAF, R CPPA ARF AXTAL FORCFS !
TVh, TVv, Tvw, TVF, TVH, TVF, WATFRV, FWwTv, & CPPV ARF SHEARS
MR, TMY, TMw, TME, TMH, TMF, WATFRM, FutM, R CPPM ARE MOMENTS

TAR, TVh, & TMD ARF NUF TN THE FilLL WFIGHT OF COMNCRFTF
TAV, Tvy, & TMV ARE DUt TN VERTTICAL SURCHARGEFS
Taw, TVvW, R TMW ARE DItE TN WIND
TAF, TVF, R TMF APE NDilF TN FARTHRUAKF FFFECTS
TAM, TVH, R TMH ARE NUE T0 HORIZ?NNTAL FARTH & SURCHARGFS
¢ TAF, TVF, R TMF ARF DUE TN HNRIINNTAL SEEPAGE ¢ HPLTFY
wATFRY R WATFRM ARF NUE TN THF WETGHMT NF WATER OVFR RASE
FwTy & FWIM ARF DIUE TN THF WETGHY NF FARTH OVER RASF FXCILUDING PNRE WATER
rPPA, PPy, & CPPM ARFE TNTAL PASSTVE PRFSSIRE, IF NNNPFERN
(1F rPPA, FTIC,, ARF 7FRN THEN THF PASSIVE PRESSURF
FEFFCTS ARE INCHIINDFD WITH THF L NANS CAUSING THFM
L) REARING PRESSHRES CAICULATEN TN MANLNF FA ARF TEMPNRARTILY INCHLUDFED
IN Tav, Tyv, AMD TMy, STAN CANVENTION TS SHOWN IN MADHLE wA OUTPHT,

RFRIN EXAMPLF V2, LNAD CASF 2 PLUS 0,2 FARTHAUAKE
10151133 NN 9/17/A0

o o

v
¥ RFGIN STFmM STRFSS ANAL YSTS
”
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RERUN FXAMPIE V2, | NAD CASF 2 PLUS 0,2 FARTHOUAKF
14181145 NN Q/17/R0

RFGIN STRFSS AMNALYSTS

> FXPLANATINN OF "NHTYPUT FRNAM STRUCTIHRAL ANALYSIS SUARNNTINES®™ (FT, LB 7 SLICE)

TAN, TAV, TAW, TAE, TAM, TAF, & cPPA ARF AXTAL FNRCFS§
TVDh, Tvv, TVyw, TVF, TVH, TVF, WATFRV, FWTV, & CPPV 4RF SHFARS
TMD, TMy, TMW, TMF, TMM, TMF, WATFERM, EWTM, R CPPM AREF MOMENTS

TAN, TVn, R TMP ARF NIIE TN THF Fill{ WFTIGHT NF CONCRFTF
TAV, TVy, R TMV ARE DIF TN VERTICAI SHRCHARGES
TAw, TVW, & TMW ARE DHE TN WINMN
TAF, TVF, R TMF ARF NIF TN EARTHNUAKF FFFFCTS
TAH, TVH, R TMH ARF DUF TN NNRTZANTAL FARTH ¢ SURCHARGFS
TAF, TVF, R TMF ARF DIF TN HARIZNNTAL SEFPAGE ¢ UPLTFT
WATFRY R WATFRM ARF DUF TN THF WETARHT NF WATFR OVER RASF
EWTY R FWTM ARF NIIE TO THF WETGHT NF EARTH DVER RASF FXCLIUDING PNRE wATFR
CPPA, CPPy, & CPPM ARF TNTAL PASSTVF PRFSSURF, IF NONeZFRO
(1F cPPA, ETC,, ARF 7FPN THEN THF PASSTVE PRESSHRF
FFFFCTS ARE INCLIUNED WITH THF LNADS CAUSING THEM,)
ALL RAFARING PRESSURFS CALCULATEDN TN MODIWLE FA ARF TEMPORARILY INCLUDFD
IN TAV, TyVv, AND TMV, STIGN CONVENTINN 18 SHOWN IN MNDULE WA OUTPUT,
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RFRIN FXAMP ¢ V2, LOMD CASF 2 PLUS 0,2 FARTHQUAKE

14”2120 ON  9/17/A0
”
# HEOIN STFM STRFSS ANAYI YSTS
|

SHFAK AT A NISTAMIE D ARNVE THE RASFew

> ONTPHT FRNAM STRUCTIIRAL ANALYSTS SHRRMITINESe«

eee | NAD CASF P ==

TADCICY, TVN(ICY, TMRILE) = S5276,14A 0, 10RT, 263

TAVILCY, TVVILCY, TMV(IC) = n, 0, n,

TAW(ICY, TYW(LCY, TMWILC) = n. 0, o,

TAE (L CY, TVFQLCY, THE(LCY = 0. 22%,1% —— 17133, R

TAHGI L), TVHELC), TMHOIC) = n, 0, 0, .

TAFILEY, TVF(ITY, TMFIIC) = o, 38R, 024 3anBa, 14

WATFRV(ICY, WATERM(IC) = 0, n,

FwIVILT), FWTIM{IF) = 0, 0,

CPPACICY, CPPVILEY, CPPMICY = 0, 149,715 =1514,300
emcecemsccewe=ne= SFCTINN PROPFRTTFS AT FLEVATINN 06,93 cececccovcaeccanes
MAM, FAMP . FARE  DVERALI FFFECTTIVE RFINFOPCING TFNSINN
SIGMN WINTH, TN, NEPTH TN, NEPTH, TN, ARFA, SN IN FACF K J

+ 12,00 2R, T 25,21 2.00 HEFL

- 12,00 2R, 74 28,21 0,44 T0F
eaw SHEAR AMAL YSTS AY FLFVATION 46,93 te V FROM TNP PUSHFN TOWARD YOF) e=e
Lnan v LU A AL~ | L} 1HINTT SHFAR AlL1 OWAR(F ACIViIR=T?
CASF LA / S| ICF LA 7 SLICF LR=FY/SLICF STRFSS PST UNTT STRFSS PRNVISION
? 73710 527,10 513919, 24,367 60803 R.7.4,5
MAMEMT AT TWF RASFee
> AUTPHT FRAM STRHCTURAL AMAL YSTS SIKRROUTINESe=

o= | NAD rASF P ee=

TARILLY, TYR(ICY, TMDOICY = 4039 ATH 0. 1378166

TAVILC)Y), Tuv(iLCY, TMVOIC)Y) = o, 8, 0,

TAWCIFY, TVW(I ), TMA(LF) =2 n. 0, n,

TAFCICY, TVF(ICY, TME(ICY = n, 2h1R TE  ——— P23R0, 07 f—

TAHILCY, TVHRILMY, TMH(IC)Y) = 0, n, 0,

TAF (L CY), TVF(ITY, TMFOICY = n, THOS AT uQp7% AP

WATERV (| CY, WATFRM(|F) ¢ n, 0.

FWwIVICY, FwTM(ICY = n, o,

CRBACILCY, CPRVIIFY, CPPM(ICY = 0, L TY. 'Y 6329 RAY

cemcssscccmcsaace SECTINN PANPERTIES AT FLEVATION
MOM, rOMe, FACE OVFRALL EFFFCYTVE REINFORCING
STGN  WIDYH, TN, NFPTH TN, DNFPTH, TN, AREA, $Q IN
’ 12,00 29,92 6 44 2,00

- 12.00 29,94 26 44 0,44

FIFXIIRF ANAI YSTS AT ELFVATION
M

LOAD N (CNMPzs)Y Fr FS
FASF LR / SLICF [ReFT/SLICE P8} PST
? aun, EPYSTE 791, 150186,
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9 Al evcecoccsscPecaces
TENSTON
FACE K J
HEEL 0,287 0,904
T0€ 0.147 0,951

40,A4 (+ M = TENSION AT MEEL)
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RFAVIN FXAMPLE V2, LNAD CASE 2 PLUS 0,2 FARTHOUAKE

14153145 NN Q/717/A0
]
¥ HFGIN TNF STRFSS ANALYSTS
[ ]

SHEAR AT 4 NISTANCF D FROM THE STFMew

~esse SFCTYION PROPFRATIFS AT X v ) 333  ( 6,917 FEET FROM END DF T0F) eamee
MOM,  COMD, FACF  NVERALL EFFECTTIVF  RFINMFDRCING TFNSTON
SIGN  WIDTH, IN_ PFPTH IN, NEPTH, IN, BREA, SO IN FACF K 1
-—woa cToesaswgEben LA L XL N X K X%} LA A LY X XY L L N Y TR X TN X ¥} LA 2 3 --me-
. 12,00 21 Uk 17,96 0,44 T0P
- 12.00 FAIN TS 16,94 .00 RNTT
eew SHFAR ANA| YSTS AT y = 1,333 f A, 917 FROM END NF TNF) (4 v = FND NAWN) mwe
LOAD v NI AMD 4 “» 1INTY SHFAR ALINWARLF ACT31R=TT7
CASF (K 7/ SITCF LA / SITCF | ReFT/SLICF STRESS PST  UNTT STRESS PROVISTAN
4ees  cececatece Gcemcuncce chemeccaese smccccmeses eccamcrmcces cececesmee
> OUTPUT FRNM STRUCTHRAL AMALYSTS SURROUTINESwa
eme L NAD (ASF 2 eew .
TARTLCY, TVR(IC), TMR(ICY = n, 1705,751 726,718
TAVILCY, TVV(ILC)Y, TMV(Lr) = 0, «~8%19_AQ0 =31252,45
TAWCLEY, TVWCIC), TMW(LC) = 0, 0, o,
TAF(LCY, TVE(LEY, TMF{{TY = -}ﬂ!.l%h? 0, «23,8p13A
TAHCLC), TVH(LEY, TMHOLEL) = n, 0, . . i
TAF(LECY, TVF(ILC), TMFCLC) = n. =52%3,475 «17331 8%
WATFRV(1CY, WATFRM{ICY) = ?315,312 80768,910
FRIVIICY, FWTM{IC) = 2315,112 &078 930
CPPALIC), CPPVIIC)Y, CPPM(LCY) = 3200,26R 0, 137.R022
? -7216.,9 2R59,9 «2K5R6, 15,562 60.651 8.7.4,8
MOMENT AT THF STFM (POINT D)ea
me=== SFCTINN PROPFATTES AT X = N 001 ( A, 249 FFFT FANM FNP OF TOE) emcoe
MOM_ CAMP, EACF  DVERAY FFFFCTIVF  RFINFORCING TFNSTON
Stem WINTH, 1N, PFPYH IN, DEPTH, 1IN, ARFA, SQ IN FACE L4 J
- e LA X X I ¥ Y LA B X Y LA L LA 2 % L X 1 ) LA L ¥ T ¥ F LA L X & X ¥ J LA X X ¥ 3 LA X X}
+ 12,00 22,11 1R, 83 0,44 TOP 0,173 0,942
- 12,00 22.11% 17.6% 2,00 A0TT 0,339 0.BRY

FLEXIURFE ANAL YSTS
| NAD M
CASF

(rNuP=4) 15
LR 7 SLICF LA=FT/SLICE

FS
P91

Fc
PSY

cersmpnean cerneaveene L TN cacesw

AT X 2 «N, 001 ( R,209 FROM END OF TOF) (¢ M = TENSTON IN T0P)Y

> ONTPUY FRAM STRUCTURAY ANALYSTS SUHARNUTINESew ]

sec [ NAN CASF D wes ) i
TADCLCY, TVD(ICY, TMA(IC) = n. 2048, 49% 8219 ausg i
TAVILCY, TVVIICY, TMVILLY = 0, ~94468,094 =43135,R2 3
TAwELf), TVWOICY, TMW(ICY 2 a, 9, n.

TAFCLEY, TVECLLCY, THF(LCY) m «81%,73R89 0, ~34,3372%

TAMILC), TVHILCY, TMHILC) = n, 0, i .

TAF (L)Y, TVE(LECY, TMF(ICY = o, =6437,519 -25136,59

WATFRV(ICY, WATFRM(ICY) = 2706,9R14 1145¢,7%

FRTVILCY, FwIMfLC) = 27a4,981 11a51,7%

CPPA(IF)Y, CPPV(ILY, CPPM(LCY &  37R4, ARD o, 151,0090

2 2R71, «37012, A2n. 13372,
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i

RFRUN EXAMPLE V2, | NAD CASF ? PLUS
182583558 ON Q71 T/R0

]
B RFGIN MEF| STRFSS ANA| YSTS
[

SHEAR AND MNMENT AT THE STFMee

meeee SFCTINN PROPERTIES AT X 2 2
MOM,  COMP, FACF NVFRALL FFFEC

SIHN  WINTH, IN, DFPTH IN, DNEPTH
+ 12,00 21,00 17
- 12.0n 21,00 16

=== SHFAR ANAI YSTS AT X = 2,501 (
I NAD v N (COMP 4)
CASF 1A / SLICF LR / SLICE LAR=-

> NUTPHT FRAM STRIICTIHRAL ANALYSTS
wae {NAD FASE P ewe
TADLLCY, TVRILEY, TMDLC)
TAVILC), TVV(LEY, TMV(LCD)
TAWCLC), TVW(ICY, TMW({IC)
TAF(LC), TVF(1L.C), TMF(LL)
TARCLC), TVH(ICY, TMH{LC)
TAF(LCY, TVFOILCY, TME(LC)
“ATFRVIICY, WATERM(IC) =
FaTveiry, FWIMICY =
repa(rry, CPPV(ICY, CPPMILCY =

> Shu2.,7 -35,07% u

FLFXIIRF AMAL YSTS AT X = 2,801 (14
LNAn M (FNMPz4) M F
CASE LR/ SITCF L HeFT/SLICE PS

0,2 EARTHQUAKE

501 (14,249 FEFTY FROM END OF HFFL) e=ee
TIVE REINFORCING TFNSION

. IN, AREA, SO N FACE X J
.50 1,070 TP 0,276 0,908
.50 0,44 ROTT 0,18% 0,939

14,749 FROM END OF HEFL) (4V 3 END DOWN) ~=-
™ UNTIT SHFAR ALLOWARLF  ACT318e77
FT/SLICE STRESS PST UNIT STRESS PROVISIDN

SIIAROUTINFSew

0, 3473,175 2u110,20

n. =1R51.415 ~a100,277

n, 0, 0,

h94 6350 0, 02,30077

n, 0, 0,

60,7650 *16229,37 «118R0K,6
1547%,5% 11050%,5
4TRs, TN 34367,177

«1690,471% 0, =1479,149

ueu0, 26,R70 60.216 R.7.4,3

LPU9 FROM FND OF MFTL) (+M 3 TENSTON IN TOP)
r FS
T pSt

aces ccomnecemene coracnsvans mooaa cvemew

> MITPUT FRAM STRUCTIIRAL AMALYSTS
cwa | NAD CASF D ewe
1AN(ECY, TVPR(LC)Y, TMR(IC)

H
TAVILE), TVVILC)Y, TMV(LCY =
TAWCICY, TVW(ICY, TMW(IC) =
TAF 10y, TVE(ICY, TME(LE)Y =
TAMOI Y, TVHILCY, Tupliry s
TAF(IC), TVFICY, THFOICY =
WATERV (LMY, wATFRM(IC) =
ENTV(IEY), FWIM(ICY 2
CPPaCICY, FPRV{ICY, CPPM(IL) =
2 15, surun, 116

[}

# MONILE WA CNMP|FTF

L]

"

# LUPNATE FI1 & RFSFTY

L]

CNMMAND FMTFRFNY
FND

SURRNUTINFSwe

n 3u73,178 pu1in, 20

a, “1AHY,A16 =utnn, o717
9. o, 0.
~94 K350 0, 42,30077
o, n, n,
an0, 7R50 =162729,37 L3R LLUT
16473,.53% 110505 ,%
a4TRN, 7RI 34367,.77
-thAN,NTY 0, 1079, 149
a, 2Ato0m,
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7=5  HAND CALCULATIONS

7-5-1 Additional Active Earth Pressures:

a. At end of heel (module SA). The crack
earth pressure here.

precludes any active

b. 0On face of stem (module SP). From the Program Criteria
Specifications Document, paragraph 8.5.1b:

sin* (X +¢-9)
kae=

- ——
’ - 1 , . 5' - -B-:\
o2 st NE+ e
25 5,{,’.’[“-5-3) sip(*+£)
=+2n"[zo', ): §7.1729 -

B K
P ©% (leve e /) oL~ A zo.tS
y=o0° 4.;.:'\° !
gf': g e i-add
__———-/( -1/ ;- s -~y 0
& =+:'n_' ,,ZV): +on ILK;):H/) ’/O,_)z 1,2
K. - s (90+15 = 1.91)
e = —_

2
cos (11,31) s;n‘(m.ﬂl")sm(75-%:7)[ +Vs"n(15) sin(1§=11,31)
(Q(- 5- {,): 571114 -1.3i=75.8619° 5‘”((75'- 74.’.9);,n[q0)
. 0. 71596
e - ~ ‘
0.98058 (.997541)(. 9697 14) ,ﬂ/o,zssx:w.om.c?
Kie = 0. 82048 0.969714 x|

O Kyez.82065=kK;2C 82035 _0.606%9 20,2155
O ke Y

Ve 5o
Buse pressue (mverel) = .2 1515 (125)(5.28)= | 415721
‘ "
To+ts) Lorce = 161459 (5‘.1-5) 2= 3717 "

1
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7-5-2 Inertial Force on Neutral Block:

(/Ue/;,éf— D-( fnev+rl b/o:/t
>~39072.52 ®
E(P //)(rf/:/ +/a/u' = 357072.§L x 0.7- = 7(/%’,50

(M//-#_;ml-n«wn)/ Loom /.,/D,,. £l

(A/t#ﬂj;w/ w3 fer /9',“ Thove Lpifed f”/‘

( C/W /”0-‘—‘1 ZOOJ é‘r?w }j 07,11 D(;;Annj 15‘ j'f’ 53)

c s/
e—jﬁ— 0.72 (_"‘___._)": toher 'ée=/ seesd
1000 &¢ £2.0 =naks
-_5S/ 0.0 gm
f'_o,vz (_E-_-O_)‘ 2.0 = h
1000

= §51.002€& 3 -secori ity

P = %(e « UW = %‘(5/, oou)(a,l)('z)m

P ?77:15 #.//
Toka) 10ersid) Lore = P8/ S0+ 999,25
= ¥59.75 %

7-5-3 Shear in Stem at Base:

Crri A 7//1/ ?CH)e '9/0/'54 =377 (ﬁom MJc’u(F.ﬁ)
We:-}erj 207d voder S oree= 979

Welght of sPem=6039.9% (002120 §
2559 */,
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Wil .

1-6 COMPARISONS OF RESULTS

7-6-1 Active Earth Pressures on Stem:

Hand Percent

Item Program Calculation Difference of Hand

Total pressure coefficent 0.8238 0.8207 0.0031 0.38
Additional force on stem, 1b/ft 377.45 371.7 5.75 1.55

7-6-2 Inertial Force on Stability Neutral Block:

8648.04 1b/ft
8593.75

54.29 = 0.63 percent of hand-
calculated value

Program value
Hand calculation

Difference

7-6-3 Shear in Stem at Base:

Program value = 2618.675 1bL/ft

Hand calculation = 2564

54,675 = 2.13 percent of hand-
calculated value

Difference




CHAPTER 8: PROBLEM V7

8-1 DESCRIPTION OF PROBLEM. This problem involves considerations of
seepage pressure options for a basic floodwall. The variable
IFST in data list SEEP has four possible values:

8-1-1 ISFT=1 (default value) causes the line of creep method to be used
as described in EM 1110-2-2501, "Flood Walls."

8-1-2 ISFT=2 causes a perched water table to be used where the full hy-

drostatic pressure on the end of the heel (or the key if it is
under the end of the heel) to be extended across under to the base, with
the toe-side pressures to be full hydrostatic down to the top of the toe.
An impervious barrier is assumed to extend from the end of the toe
sutward.

d-1-3 ISFT=3 causes the full hydrostatic pressures to be carried down

to the ends of the heel and toe. Uplift is calculated as varying
linearly across the base. This is frequently used for retaining walls
and dams.

8-1-4 ISFT=4 is like ISFT=3 except that uplift is used as inputted with
data list HSPV for analysis, or zero for design.

8-2 PREPARATION OF DATA

8-2-1 Wall Geometry:

List
Name ETS TW2 STR HEELW

WLA 120 10 c 18

List
Name BW BW1l BW2 BS

ALAB 30 29 31 0

List

Name HEELT2 HEELW HEELTI1

WLAH 24" S 24"

List

Name KFLAG DKEY WKEY BKTE

WLAK 0 4 24" 2

List

Name TSTT TSB TSTB HSTPH HSTPB HSBPB
WLAS 24" 0 24" 0 0 0




List
Name BTEl TOEHT TS2 TWl TSl

WLAT 100 24" 100 0 100

8-2-2 Soil Surfaces:

Name LC ESAW HS3

SSHC O 106 100

e et - e

i Name LC ESTW SST
§8T 0 1006 100

8-2-3 Soil Properties--One Homogeneous Soil:

\ List
! Name PHI3 COH3 GAMAS3 ©PHIS3 ADHS3

SPE3 15 650 130 15 650 (terminate list here)

8~-2-4 Seepage Data:

J
*J

Load
Case ISFT KRACK (1 = yes, 2 = no) Remarks

1 1 1

2 2 1

3 3 1

4 4 1 Use list HSPV

5 1 2

6 2 2

7 3 2

8 4 2 Use list HSPV
List
Name LC ELWT ELWH HGSW ISLC ISFT KRACK
SEEP 1 106 118 D 1 1 1
SEEP 2 106 118 D 1 2 1
SEEP 3 106 118 D 1 3 1
SEEP 4 106 118 D 1 4 1
SEEP 5 106 118 D 1 1 2
SEEP 6 106 118 D 1 2 2
SEEP 7 106 118 D 1 3 2
SEEP 8 106 118 D 1 4 2
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List

1

LOC
End of Toe

HYPOTHETICAL PROBLEM V7, SEEPAGE COMPARISON

AWMU AWM=

650.0

U (U (U (U = o pa b

100.9

Name LC 31 = End of Heel PV

HSPV 4 1 625

HSPV 4 31 1125

HSPV 8 1 625

HSPV 8 31 1125

DATA FILE:

LIST EXVU7?DAT

1000 INIT

1010 8

1020 F

1030 H

1040 NAME

2000 SPE3 15.0 650.0 130.0 1S.
2100 SSHC © 106.0 100.0

2110 SST ® 106.0 100.0

3010 SEEP 1 106.0 1i18.0 D 1
3020 SEEP 2 1906.0 118.0 D 1
3030 SEEP 3 106.0 118.0 D 1
3040 SEEP 4 106.0 118.¢ D 1
3050 SEEP S5 1106.0 1118.0 D 1
3060 SEEP 6 106.0 118.¢ D 1
3e7@ SEEP 7 106.0 118.¢ D 1
3080 SEEP 8 196.0 118.0 D
3100 HSPVU 4 1 625.9

3110 HSPV 4 31 1125.0

3120 HSPVU 8 1 625.0

3130 HSPV 8 31 1125.0

4000 ULA 120.0 10.0 C 18.0
4010 ULAB 30.0 @29.¢ 31.¢ 0.0
4020 WLAH 24.0 S 4.0

4030 WLAK © 4.0 24.0 2.0
4040 WLAS 24.0 0.0 24.0 0.0 0.0 C
4050 ULAT 100.0 24.0 100.0 4.0
5000 UPDATE
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8-3 TIME-SHARING TERMINAL INPUT/OUTPUT AND PART OF REPORT FILE

PRlNlOUT

SFORTRAN
SRUN WESLIB/TUDA,R

10/02/%0 11.601

PROGRAN TUDA -~ 713-F3-RO 627
T-UALL DESIGN/AMALYS1S
REL 1.0 AUG 80
(RESPOND VUITH ¥ FOR ANY HELP)
ENTER UPDATE FILE NAME (7 CHAR MAX)
TEXVAPD

FOR REPORT F

mnpmm“ronémnwmtrns IDENT CARD, 12 CHAR. MaX.
ENTER YOUR MACON ACCOUNT NUMBER

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARR!RQ RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY

PROCESSING DATA FILE...

NOT ENOUGH VALUES ENTERED IN DATA LIST - SPEJ
TRAILING VALUES SET

3
UPDATE FILE RESET

L 4

s

4

: DATA FILE PROCESSING DONE

: RETURN TO INTERACTIVE INPUT

COMMAND

PRUN FA

THE RESULTANT RATIO » 9.4538, FOR LOAD CASE 1
THE RESULTANT RATIO » 9.5368, FOR LOAD CaSE 2
THE RESULTANT RATIO = 9.4141, FOR LOAD CASE 3
THE RESULTANT RATIO 9.4832, FOR LOAD CASE 4
THE RESULTANT RATIO « 0.4736, FOR LOAD CASE §
THE RESULTANT RATIO = 0.5368, FOR LOAD CaSE 6
THE RESULTANT RATIO - 0.4141, FOR LOAD CASE 7

THE RESULTANT RATIO - 0.4832, FOR LOAD CaSE 8




FINAL FACTOR OF SAFETY AGAINET SLIDING = 3.90, FOR LOAD CASE 1
BY ALLOUABLE STRENGTH
. C’=C/FS+2C’ TANPHI ’ = TANPHI/F S

PV

% FINAL FACTOR OF SAFETY AGAINST SLIDING = 3.75, FOR LOAD CASE 2
- ¥ Y ALLOUABLE STRENGTH METHOD
C’=C/FS+2C’ TANPHL ‘ « TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING » 3.70, FOR LOAD CRSE 3
BY ALLOWABLE STRENGTH METHOD
C’=C/FS+2C" TANPHI ‘ « TANPHI/FS

FINAL FACTOR OF SAFETY ﬁGﬁ!NST SLIDING - 3.45, FOR LOAD CASE 4
BY ALLOUABLE STRENGTH METHOD
C’«C/FS+2C’ TANPHI '’ =TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.85, FOR LOAD CARSE S
BY ALLOMABLE STRENGTH METHOD
C’=C/FS+2C’ TANPHI ’ » TANPH1/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING = 3.51, FOR LOAD CASE 6
BY ALLOMABLE STRENGTH METHOD
C’=C/FS+2C’ TANPHI ‘ = TANPHI /F$S

FINAL FACTOR OF SAFETY AGAINST SLIDING =~ 3.49, FOR LOAD CARSE 7?7
BY M.LO\MILE STRENGTH METMHOD
'eC/FSe+2C’ TANPHI ‘ »TANPHI/FS

FINAL FACTOR OF SAFETY WINST SLIDIMNG - 3.20, FOR LOAD CASE 8
BY ALLOUABLE STRENGYH METHO
C’=C/FS+2C”’ TANPHI -T”HI/FS

TUTAL CONCRETE VOLUME » 168.00 (CU FT ~ LF), FOR LOAD CASE 1
TOTAL CONCRETE UOLUME - 108.00 (CU FT / LF), FOR LOAD CASE 2
TOTAL CONCRETE UOLUME = 168.00 (CU FT / LF), FOR LOAD CASE 3
TOTAL COMCRETE UOLUME « 108.00 (CU FT / LF), FOR LOAD CASE 4
TOTAL CONCRETE UOLUME « 108.80 (CU FT / LF), FOR LOAD CASE §
TOTAL CONCRETE UOLUME « 168.08 (CU FT / LF), FOR LOAD CASE 6
: TOTAL CONCRETE UOLUME = 108.00 (CU FT / LF), FOR LOAD CASE ?
TOTAL CONCRETE UOLUME = 108.00 (CU FT / LF), FOR LOAD CASE 8
| ENTER 1 T LOTS OF THE DATA AND ANALYSES
8 (RAKE _HARD COPY_DEFORE  CARRIAGE

RETURN )
(NOTEt DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE WD.)
- OR @ TO OMIT THE PLOTS
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PLOT INPUT DATA

(4

17
2 TO PLOT FORCES aND
¥ TO TERNINATE QRAPNI

ENTER

"
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ACTIVE LOAD CASES

3
38. ~NONL WA

ENTER gsx TIVE LOADCASE

T

ENTER 1 TO PLOT INPUT DATA
2 0 PLOT FORCES AND MOMENTS
» £ TO TERMINATE GRAPHICS
z
838

 J
: UPDATE FILE RESET

s
: COMMAND-DATA PHASE ENTERED

COMMAND
7END

ENTER 5 TO SEND REPORT TO ADPC TERMINAL
OR @ TO SAVE IT AS A PERMANENT FILE
0 OR 1 TO DETACH (DESTROY) IT--
ENTE??R'E?’O‘ FOR NEW PERMANENT FILE TO HOLD THE REPORT FILE (8 CHAR. MaX.)
PEXY
REPORT FILE SAVED AS FILE NAMED EXU7PREPO (UNLESS <5@> MESSAGE PRINTED ABOVE)

your update file for future restart is named EXVU7?UPD
stop 0K (relesse unneeded files)




e Y e T VRYTT T  TALT M TRTT  aymy

SEDIT OLD EXU7REPOQ
-FUS$70VERTURN/

$ BEGIN THE OUVERTURNING COMPUTATION

LOAD CASE 1

DEFAULT VALUE OF 1
RESULTANT IS UITHIN THE KERN

CREEP PATH DESCRIPTION FOR LOAD CASE 1t

X~COORDINATES Y-COORDINATES
co 118.090

.00 8.
290.00 .00
18.00 96.00
16.0Q 100.00

-10.00 100.00
~-10.00 106.00

OVERTURNING HYDRAULIC GRADIENT -

> VALUE OF NPPD(LC) FOUND =

PASSIVE EARTH PRESSURES FOR LOAD CASE

MPPD
ELEVATION OF T(P SOIL
PRESSURE AT TOP SOEL

3 0E
ELEVATION OF LOWEST POINT ON UALL
PRESSURE AT LOWEST POINT ON UALL
PASSIVE EARTH FORCE
PASSIVE EARTH MOMENT

DISTANCE FROM THE TOE TO THE RESULTANT

UPLIFT PRESSURE ON :)SE
DUE TO WYDROSTATIC PRESSURES
NT DUE TO UPLIFT AND HYDROSTATIC PRESSURES = -479536.79

VERTICAL FORCE DUE TO UP
HORIZONTAL FORCE DU

THE RESULTANT RATIO =

0.3118

1

1
106.10
®

100.00
-1273.7
96

817

USED FOR NPPD(LC) (LOAD CASE 1)

HYDROSTATIC PRESSURE

0.
1375.00
1336.01

998.83
491.97?

IN S/R CHEKIT (LOAD CASE

)
BS/SQ.FT)
BS/SLICE)
T-LBS/SLICE)

- 13.60 (FT)
- 24426.2¢
. 8979.42

9.4535, FOR LOAD CARSE 1

1)

(LBS/SLICE)
(LBS/SLICE)
(FT-LDS/SLICE)

ROV S

1
i
p




o

LOAD CASE 2

DEFAULT VALUE OF

1 USED FOR NPPD(LC)

RESULTANT IS UITHIN THE KERN

> VALUE OF NPPD(LC)

(LOAD CaSE 2)

FOUND =~ 1 IN S/R CHEKIT (LOAD CASE 2)

PASSIVE EARTH PRESSURES FOR LOAD CASE 2

NPPD - 1

ELEVATION OF TOP (f SOIL . 106.1¢ (FT)

PRESSURE AT TOP OF = o. (LBS/SQ.FT)

ELEVATION AT lOTTM OF TOE * 100.00 (FT)

PRESSURE AT BOTTORM OF TOE = -136S.2 (LBS/SQ.FT)

ELEVATION OF LOUEST POINT ON UALL = 96.000 (FT)

PRESSURE AT LOWEST POINT ON WALL =+« -1365.2 (LBS/SQ.FT)

PASSIVE EARTH FORCE = -9685.9 (LBS/SLICE)

PASSIVE EARTH MOMENT = -2455.2 (FT-LBS/SLICE) y
i

DISTANCE FRORM THE TOE TO THE RESULTANT * 16.11_(FT)

VERTICAL FORCE DUE TO lPLIFT PRESSURE ON BASE = -37500.00 (LBS/SLICE)

HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES =« 9625.00 (LBS/SLICE)

MONENT DUE TO UPL!FT NO HYDROSTATIC PRESSURES = -648333.34 (FT-LBS/SLICE)

THE RESULTANT RATIO »

LOAD CASE 3

DEFAULT VALUE OF

0.5368, FOR LOAD CASE @

b USED FOR NPPD(LC)

RESULTANT IS UITHIN THE KERN

> VALUE OF NPPD(LC)

FOUND - 1 IN S/R CHEKIT (LOAD CASE 3)

PASSIVE EARTH PRESSURES FOR LOAD CASE 3

HPPD . 1

ELEVATION OF TOP OF SOIL = 106.10 (FT) ‘
PRESSURE AT TOP OF SOIL 0. (LBS/5Q.FT)

ELEVATION AT BOTTOM OF TOE = 100.00 (FT)

PRESSURE AT BOTTOM OF TOE * -1489.4 (LBS/SQ.FT) y
ELEVATION OF LOUEST POINT ON UALL = 96.000 (FT) ]
PRESSURE AT LOWEST POINT ON UALL = -1489.4 (LBS/SG.FT)

PASSIVE EARTH FORCE = -10500. (LBS/SLICE)

PASSIVE EARTH MOMENT » -2678.4 (FT-LBS/SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT * 12.42 (FT)

VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BARSE =

HORIZONTAL FORCE
MOMENT DUE TO UPLIFT

THE RESULTANT RATIO »

DUE TO HYDROSTATIC PRESSURES -

AND HYDROSTATIC PRESSURES -

Q.4141, FOR LOAD CASE 3

8-18

(LORD CASE )

-262590.00 (LBS/SLICE)
10500.00 (LBS/SLICE)
-525250.00 (FT-LBS/SLICE)
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LOAD CASE 4

DEFAULT UALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 4)
RESULTANT IS UITHIN THE KERN

> ENTER S/R PRSDAT

> VALUE OF NPPD(LC) FOUND - 1 IN S/R CHEKIT (LOAD CASE 4)

‘ ‘ PASSIVE EARTH PRESSURES FOR LOAD CASE 4
!
i
i

NPPD . 1
ELEVATION OF TOP OF SOIL «  106.10 (FT)
PRESSURE AT TOP OF SOIL . 0. (L3S/5Q.FT)
ELEVATION AT BOTTOM OF TOE .« 100.00 (FT)
AT B3O 10€ - -1378.3 (LBS/SG.FT)
ELEVATION OF LOVEST POINT ON WALL =  96. (FT)
PRESSURE AT LOWEST POINT ON WALL = <~1378.3 (LB$/S0.FT)
PASSIVE EARTH FORCE - -9675.9 (UBS/SLICE)
PASSIVE EARTH MOMENT . -2467.9 (FT-LBS/SLICE)
DISTANCE FROM THE TOE TO THE RE . 14.50 (FT)
VERTICAL FORCE DUE TO UPLIFT mssua: BASE <+  -26250.00 (LBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES 9675.00 (LBS/SLICE)
oot TOE O PLIEE AND IVOROSTATIC PRESSURES - -asvecs.oe FPasiStice) !
:
THE RESULTANT RATIO = 0.4832, FOR LOAD CASE 4 ‘
?
|
LOAD CASE S %
DEFAULT VALUE OF 1 USED FOR NPPD(LC)  (LOAD CASE 5) ;
RESULTANT IS WITHIN THE KERN |
CREEP PATH DESCRIPTION FOR LOAD CASE S
b X-COORDINATES ¥-COORDINATES HYDROSTATIC PRESSURE
20.00 106.00 750.00 i
20.00 100.00 1032.16 :
20.00 96.00 1220.27
18.00 96.00 1189.33
16.00 100.00 870.13 q
-19.00 100.00 67,84
-10.00 106.600 o. i
OVERTURNING HYDRAULIC GRADIENT = 0.247 1
> VALUE OF NPPDCLC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 5) '

PASSIVE EARTH PRESSURES FOR LOAD CASE § 1

8-19
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NPPD . 1
ELEVATION OF TOP OF SOIL . 106.10 (FT)
PRESSURE AT TOP OF Il. e 0. (LBS/SQ.FT)
ELEVATION AT .OTTM OF TOE . 100.00 (FT)
E SSURE AT BOTTON OF TOE - -1862.3 (LDS/SQ.FT)
TION OF LOUEST POINT WALL « 96.000 (FT)
RESS\RE T _LOVEST POINT MLL = -1862.3 (LBS/SQ.FT)
PASSIVE EARTH FORCE * -8828.9 (LBS/SLICE)
PASSIVE EARTH MOMENT - -32888.1 (FT-LBS/SLICE)
DISTANCE FROM THE TOE TO THE IESUI.'I'ANT e 14,81 (FT)
) VERTICAL FORCE DUE TO UPLIFY PRESSURE OM BASE - -B1862.62 (L3S/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES -« 8888.94 (LBS/SLICE)
MOMENT DUE TO UPLIFT AND MYDROSTATIC PRESSURES =+ -431168.08 (FT-LBS/SLICE)

i THE RESULTANT RATIO - 0.4736, FOR LOAD CASE S
LOAD CASE 6

‘, DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 6)
RESULTANT IS UITHIN THE KERN

> VALUE OF NPPD(LC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 6)

PASSIVE EARTH PRESSURES FOR LOAD CASE 6

NPPD . 1
ELE!MTIW W TOP OF 90“. - 106.10 (FT)
RESSURE AT TOP OF SO - 0. (LBS/SQ.FT)
ELEU‘\TIW AT _30TTOM OF TOE . 100.00 (FT)
PRESSURE AT BOTTOM OF TOE = -1366.8 (LBS/SG.FT)
ELEVATION OF LOWEST POINT ON UALL = $6.000 (FT)
PRESSURE AT LOUEST POINT ON WALL - -1365.2 (LBS/SQ.FT)
PASSIVE EARTH F » -9825.¢0 (LBS/SLICE)
: PASSIVE EARTH MOMENT = -2455.2 (FT-LBS/SLICE) ]
x DISTANCE FROM THE TOE TO THE RESULTANT = 16.11 (F
' VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE = -378...0. (LBS/SLICE)
HOR!ZONT“L FORCE DUE TO HYDROSTATIC PRESSURES = 9625.00 (LBS/SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES = -640333.34 (FT-LBS/SLICE)

i

THE RESULTANT RATIO - 0.5368, FOR LOAD CASE €

LOAD CASE 7

DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE ?)
RESULTANT IS UITHIN THE KERN

> VALUE OF NPPD(LC) FOUND - 1 IN S/R CHEKIT (LOAD CASE 70 i
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PASSIVE EARTH PRESSURES FOR LOAD CASE ?

NPPD . 1

ELEVATION OF TQP OF SOIL - 106.10 (FT)

PRESSURE AT TOP OF SOIL - 0. (LDS/SQ FT)
ELEVATION AT IOTTOH OF TOE - 100.00

PRESSURE AT BOTTOM OF TOE = -1489.4 (LlS/SQ FT)
ELEVATION OF LOWEST POINT ON WALL « 96.000 T)

PRESSURE AT LOUEST POINT ON WALL = -1489.4 (LDS/SO FT)
PASSIVE EARTH FORCE - -10500. (LBS/SLICE)
PASSIVE EARTH MOMENT - -2678.4 (FT-LBS/SLICE)
DISTANCE FROM THE TOE TO THE RESULTANT * 12.42 (FT)

VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE = -26250.00 (LBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES 10500.09 (LBS/SLICE)
MOMENT DUE TO UPLIFT AND MYDROSTATIC PRESSURES =+ -525250.00 (FT-LBS/SLICE)

THE RESULTANT RATIO o 0.4141, FOR LOAD CASE 7

LORD CASE 8
DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 8)
RESULTANT 16 WITHIN THE KERN

> ENTER S/R PRSDAT

> VALUE OF NPPD(LC) FOUND - 1 IN S/R CHEKIT (LOAD CASE 8)

PASSIVE EARTH PRESSURES FOR LOAD CASE 8§

NPPD . 1
ELEVATION OF TOP OF SOIL =  106.10 (FT)

SSURE AY TOP OF SOIL LI N (L3§/50.FT)
ELEVATION AT BOTTOM OF TOE = 100.00 (FT)

T BOTTOM OF TOE = ~1373.3 (L3S/50.FT)

ELEVATION OF LOUVEST POINT ON WALL » 96.000 (FT)
PRESSURE AT LOUEST POINT ON MALL - -1373.3 (LBS/5Q.FT)
PASSIVE EARTH FORCL = -9675.0 (LBS/SLICE)
PASSIVE EARTH MOMENT = -2467.9 (FT-LBS/SLICE)
DISTANCE FROM THE TOE TO THE RESULTANT - 14.58 (F7)
VERTICAL FORCE DUE TO lPLIFT PRESSURE ON BASE = -26250.9@ (LBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES  » 9675.00 (LBS/SLICE)

NOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES < -488098.62 (FT-LBS/SLICE)

‘.THE RESULTANT RATIO = 9.4832, FOR LOAD CASE 8

PPUCVIICI U



8-4 HAND CALCULATIONS:

I, 120 _
Eley [17 X7 pooed
o=y . 2 - L
[17903>A
_%L E/' /)5’ ?')/154
./ Y /////1/'/ d
/[Ja/f""j
! 1
“E;J?“?"CD, 12
[ ;;4&97
P)l/";

N~

N /G‘Ji /el‘,,w-—a
praprall -
=-/2% e~ 2 4472

8-4-1 Line of Creep for Load Case 1 (Crack). Creep path length = 2.00
+ 4,472 + 26,00 + 6,00 = 38,472 ft:

Position Potential

Point Y Coordinate Head Head Pressure
a 118.00 -12 12 0
b 106.00 0 12 750
c 96.00 10 12 1375
d 96.00 10 11.376 1336
e 100.00 6 9,981 999
f 100.00 6 1.871 492
h 106.00 0 0 0
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8-4-2 Perched Water Table for Load Case 2:

Point Pressure, psf Direction
a 0 <
c 62.5(118 - 96) = 1375 «
c 1375 4
f 62.5(118 - 100) = 1125 +
c 1375 -
f 1125 >
g 62.5(106 - 102) = 250 -
h 0 -
| Horizontal force = 1375(22)% - 222Dy _ 250(4)5 = 9625 1b/5t

Vertical force = ~E373 % 1123) 345y - 37 500 1p/ft

8-4-3 Load Case 3--Full Hydrostatic:

Point Pressure, psf Direction
a 0 <
, ¢ 62.5(118 - 96) = 1375 «
¢ 1375 r
£ 62.5(106 - 100) = 375 +
4 1375 >
£ 375 .
Foo375 >
h 0 -
Horizontal force = 1375(22)%—- 375(6)%-— 131?—%}4113(4) - 10,500 1b/ft «

it

Vertical force

1375 + 375
2

(30) = 26,250 1b/fc ¢

et ARl



8-4-4 Load Case 4—-Load

Case 3 with Special Input Uplift:

Pressure, psf

Direction

Point
a 0
c 1375

c 1125 (data
f 625 (data

list HSPV at LOC
list HSPV at LOC

1125 - 625 28

31)
1)

Vertical force

8-4-5

8-4-6

2

}‘ d proportion = 625 + i (35) = 1092
gi f proportion = 625 + llgé—%—ﬁgécgg) = 1058 -+
| £ 62.5(106 - 100) = 375 >
» h 0 >
u Horizontal force = 1375225 - 2222219984y _ 375(6)1 = 9700 1b/£e
ﬁ ‘ 1125 + 625

(30) = 26,250 1b/ft

Line of Creep for Load Case 5 (No Crack). Creep path length =

10.00 + 38.472 = 48.472 f¢t:

Position Potential

Point Y Coordinate Head Head Pressure
a 118.00 -12 12 0
b 106.00 0 12 750
c 96,00 10 9.524 1220.25
d 96.00 10 9.0292 1189.325
e 100.00 6 7.992 870.125
f 100.00 6 1.4654 466.5875
h 106.00 0 0 0

Load Cases 6, 7, and 8. These should be the same as Load Cases

2, 3, and 4.

8-24
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8-5
8-5~-1 Load Case 1l--Line of Creep, with Crack:

8-5-2

8-5-3

8-5-4

8-5-5

COMPARISONS OF RESULTS

Hand
X Coordinate Y Coordinate Program Calculation Difference
20.00 118.00 0.0 0.0 0]
20.00 96.00 1375 1375 0
18.00 96.00 1336 1336 0
16.00 100.00 999 999 0
-10.00 100.00 492 492 0
-10.00 106.00 0.0 0.0 0
Load Case 2--Perched Water Table:
Hand
Value Program Calculation Difference
Horizontal force, lb/ft 9,625 9,625 0
Vertical force, 1b/ft -37,500 -37,500 0
Load Case 3--Full Hydrostatic:
Hand
Value Program Calculation Difference
Horizontal force, 1lb/ft 10,500 10,500 0
Vertical force, 1b/ft -26,250 ~-26,250 0
Load Case 4--Load Case 3 with Special Input Uplift:
Hand
Value Program Calculation Difference
Hcrizontal force, 1b/ft 9,675 9,700 25 = 0.267%
Vertical force, 1lb/ft -26,250 -26,250 0
Load Case 5--Line of Creep, No Crack:
Hand
X Coordinate Y Coordinate Program Calculation Difference
20.00 118.00 0 0 0
20.00 106.00 750.00 750.00 0
20.00 100.00 1032.16 - -
20.00 96.00 1220,27 1220.25 0
18.00 96.00 1189.33 1189.33 0
16.00 100.00 870.13 870.125 0
-10.00 100.00 467.84 466.5875 1.2525 = 0.3%
-10.00 106.00 0 0] 0

8-25
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8-5-6 Load Cases 6~8. With full hydrostatic pressure calculated down
to the bottom of the heel, the existence of a crack in the heel

earth cover should make no difference:

Load Program Output
Case Horizontal Force Vertical Force Difference !
2 9,625.00 -37,500.00 0
6 9,635.00 -37,500.00 0
3 10,500.00 -26,250.00 0
7 10, 500.00 ~26,500.00 0
4 9,675.00 -26,250.00 0
8 9,675.00 ~26,250.00 0
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WATERWAYS EXPERIMENT STATION REPORTS
PUBLISHED UNDER THE COMPUTER-AIDED
STRUCTURAL ENGINEERING (CASE) PROJECT

Technical Report K-78-1

Instruction Report O-79-2

Technical Report K-80-1

Technical Report K-80-2

Instruction Report K-80-1

Instruction Report K-80-3

Instruction Report K-80-4

Instruction Report K-80-6

Instruction Report K-30-7

Technical Report K-8C-4

Technical Report K-80-5

Instruction Report K-8 2

Instruction Report K-81-3

Instruction Report K-81-4

Instruction Report K-81-6

Instruction Report K-81-7

Title

List of Computer Programs tfor Computer-Aided
Structural Engineering

User's Guide: Computer Program with Interactive
Graphics for Analysis of Plane Frame Structures
(CFRAME)

Survey of Bridge-Oriented Design Software

Evaluation of Computer Programs for the
Design/Analysis of Highway and Railway Bridges

User's Guide: Coemputer Program for Design/Review
of Curvilinear Conduits/Culverts (CURCON)

A Three-Dimensional Finite Element Data
Edit Program

A Three-Dimensional Stability Analysis/Design
Program (3DSAD)
Report 1:  General Geometry Module

Basic User's Guide: Computer Program for Design and
Analysis of Inverted-T Retaining Walls and Floodwalls
(TWDA)

User's Reference Manual: Computer Program for
Design and Analysis of Inverted-T Retaining Walls
and Floodwalis (TWDA)

Documentation of Finite Element Analyses
Report 1: Longview Outlet Works Conduit
Report 2:  Anchored Wall Monolith, Bay
Springs Lock

Basic Pile Group Behavior

User's Guide: Computer Program for Design and
Analysis of Sheet Pile Walls by Classical Methods
(CSHTWAL)

Report 1: Computational Processes
Reoort 2: Interactive Graphics Options

Validation Report. Computer Program for Design
and Analysis of Inverted-T Retaining Walls and
Floodwalls (TWDA)

User's Guide: Computer Program for Design and
Analysis of Cast-in-Place Tunnel Linings (NEWTUN)

User's Guide: Computer Program for Optimum
Nonlinear Dynamic Design of Reinforced Concrete
Slabs Unde' Blast Loading (CBARCS)

User's Guide: Computer Program for Design or
Investigation of Orthogonal Culverts (CORTCUL)

Date

Feb 1978

Mar 1979

Jan 1980

Jan 1980

Feb 1980

Mar 1980

'un 1980

Dec 1980

Dec 1980

Dec 1980

Dec 1980

Dec 1980

Feb 1981
Mar 1981

Feb 1981

Mar 1981

Mar 1981

Mar 1981




